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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
processing device and a substrate washing device which 
can prevent a substrate from being contaminated with 
processing liquid or washing liquid sticking on an upper 
covering mechanism at the periphery of the substrate. 
SOLUTION: An upper rotary disk 60 which performs 
atmosphere control is arranged on the top surface of the 
substrate W. A discharge nozzle 37a is arranged at a 
scatter prevention member 30 opposite to the reverse 
surface 60a of the upper rotary disk 60 so as to supply 
pure water obliquely above to the reverse surface 60a. 
During the washing of the substrate W, a control unit 50 
closes an opening/closing valve 37b to supply the pure 
water from a pure water supply source 37c to the 
discharge nozzle 37a. The reverse surface 60a 
(substrate facing surface) of the upper rotary disk 60 
which faces the substrate can, therefore, be washed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A substrate processing device which performs necessary processing to a substrate 
while rotating a substrate characterized by comprising the following with which a treating 
solution was supplied. 

A substrate holding means which holds a substrate at an abbreviated level. 
A top cover cleaning means which washes a facing site which a top cover mechanism which 
counters said substrate holding means and carries out atmosphere interception on both sides of 
a substrate, and said top cover mechanism were independently allocated in a flank, and attended 
a substrate of said top cover mechanism. 

[Claim 2]The substrate processing device comprising according to claim 1: 

A cleaning liquid supplying means which supplies a penetrant remover for said top cover cleaning 
means to wash a facing site which attended said substrate. 

A regurgitation nozzle which carries out the regurgitation of the penetrant remover supplied from 
said cleaning liquid supplying means towards a facing site which said substrate overlooked. 

[Claim 3]In the substrate processing device according to claim 2, said substrate processing 
device, A processing liquid supplying means which supplies a treating solution to a substrate held 
at said substrate holding means, It is allocated so that the circumference of a recovery passage 
which collects treating solutions supplied from said processing liquid supplying means, and a 
substrate held at said substrate holding means may be surrounded, A substrate processing 
device, wherein it had further a preventing scattering member which catches a treating solution 
which disperses from a substrate in the side of a substrate held at said substrate holding means, 
and leads it to said recovery passage and a regurgitation nozzle of said top cover cleaning means 
has been arranged at said preventing scattering member. 

[Claim 4]In claim 2 and the substrate processing device according to claim 3, said top cover 
mechanism, Between an upper retreating position of a substrate, and a treatment position close 
to a substrate, provide an ascending and descending means which makes it go up and down a 
facing site which attended said substrate, and said substrate processing device, A substrate 
processing device having further the 1st control means that carries out the regurgitation of the 
penetrant remover towards a facing site which a facing site which attended said substrate of a 
top cover mechanism controlled said cleaning liquid supplying means by the state where it is 
located in a retreating position, and faced said substrate from a regurgitation nozzle of a top 
cover cleaning means in it. 

[Claim 5]In a substrate processing device of a statement, to either from claim 2 to claim 4, said 
regurgitation nozzle, Towards a facing site which attended said substrate, see from said 
regurgitation nozzle, carry out the regurgitation of the penetrant remover to the slanting upper 
part, and said substrate processing device, A space change means to change at least an up- 
and-down interval of a facing site which attended said substrate, and said regurgitation nozzle 
between the 1st interval and the 2nd bigger interval than this 1st interval, A substrate 
processing device having further the 2nd control means that carries out the regurgitation of the 
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penetrant remover towards a facing site which controlled this space change means, controlled 
said cleaning liquid supplying means when said up-and-down intervals were said 1st interval and 
said 2nd interval at least, and attended said substrate from said regurgitation nozzle. 
[Claim 6]A substrate cleaning device which washes a substrate rotating a substrate 
characterized by comprising the following. 

A substrate holding means which rotates a substrate centering on the perpendicular 
predetermined axis of rotation holding a substrate at an abbreviated level. 

A substrate cleaning means which supplies a substrate penetrant remover to a substrate held by 
this substrate holding means, and washes a substrate. 

It has a field for the substrate pairs which counter to the upper surface of a substrate held by 
said substrate holding means, and is a pivotable counter member in this field for substrate pairs, 
the axis of rotation of a substrate by said substrate holding means — abbreviated — focusing on 
a parallel axis with a counter member pivot means which rotates said counter member. A 
counter member cleaning means which has a regurgitation nozzle which carries out the 
regurgitation of the member penetrant remover towards a field for substrate pairs of said 
counter member, and washes a field for substrate pairs of said counter member with a member 
penetrant remover from this regurgitation nozzle. 

[Claim 7]In the substrate cleaning device according to claim 6, said regurgitation nozzle, Towards 
said field for substrate pairs, see from said regurgitation nozzle, supply a penetrant remover to 
the slanting upper part, and said substrate cleaning device, A space change means to change an 
up-and-down interval of said counter member and said regurgitation nozzle between the 1st 
interval and the 2nd bigger interval than this 1st interval at least, Rotating [ control this space 
change means, when said up-and-down intervals are said 1st interval and said 2nd interval at 
least, control said counter member pivot means, and ] a counter member. A substrate cleaning 
device having further the 3rd control means that controls said counter member cleaning means 
and makes a member penetrant remover breathe out towards a field for substrate pairs of said 
counter member from said regurgitation nozzle. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is in the state holding substrates, such as a glass substrate 
for liquid crystal displays, and a semiconductor wafer, and relates to the substrate processing 
device which supplies treating solutions, such as a drug solution and pure water, and performs 
processing of necessary [, such as washing processing and a chemical treatment, ]. It is related 
with the substrate cleaning device which supplies substrate penetrant removers, such as a drug 
solution and pure water, to a substrate, and performs washing processing where substrates, such 
as a glass substrate for liquid crystal displays and a semiconductor wafer, are held especially. 
[0002] 

[Description of the Prior Art]As this conventional kind of a substrate processing device, the 
device indicated by JP,9-330904,A, for example is explained with reference to drawing 8 . 
[0003]This substrate processing device is a device which performs a chemical treatment, 
washing processing, and a drying process to that order in the surface and rear surface of the 
substrate W, rotating the substrates W, such as a semiconductor wafer, in the level surface. This 
substrate processing device is provided with the rotation supporting plate 100 which holds the 
substrate W by a horizontal position. The rotation supporting plate 100 is a plate of a circle 
configuration in plane view, and two or more drive pins 102 which engage with the upper surface 
on the periphery edge of the substrate W, and support the substrate W are set up. This drive pin 

102 has structure with the stage which the cylindrical pin lower part 102a of a major diameter 
and the pin upper part 102b of a byway supporting the substrate W connected with one. 
[0004]The opening 100a is in the rotation center part of the rotation supporting plate 100, and 
the connecting lock of the cylinder axis 103 is carried out to this opening 100a. This cylinder axis 

103 is connected with the motor 105 via the belt mechanism 104. The liquid nozzle 106 is 
allocated in accordance with the center of the cylinder axis 103, and the tip of this liquid nozzle 
106 has faced the undersurface central part of the substrate W. The liquid nozzle 106 is 
selectively connected to a chemical supply source and a penetrant remover supply source. Free 
passage connection of the gap of the cylinder axis 103 and the liquid nozzle 106 is made at inert 
gas supply sources, such as nitrogen gas. 

[0005]The top rotor plate 107 is allocated so that it may counter in parallel with the rotation 
supporting plate 100 on both sides of the substrate W. Besides, the part rotor plate 107 is also a 
plate of a circle configuration in plane view like the rotation supporting plate 1 00. Like the 
rotation supporting plate 100, the opening 107a is in the rotation center part of the top rotor 
plate 107, and the connecting lock of the cylinder axis 108 is carried out to this opening 107a. 
This cylinder axis 108 is connected with the output shaft of the motor 109. The liquid nozzle 110 
is allocated in accordance with the center of the cylinder axis 108, and the tip of this liquid 
nozzle 110 has faced the upper surface central part of the substrate W. Like the case of the 
liquid nozzle 106, the liquid nozzle 1 10 is also selectively connected to the chemical supply 
source and the penetrant remover supply source, and free passage connection of the gap of the 
cylinder axis 108 and the liquid nozzle 1 10 is made at the inert gas supply source. 
[0006]And the cup 1 1 1 which forms a processing chamber is allocated so that the rotation 
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supporting plate 100 and the top rotor plate 107 which have been arranged in parallel up and 
down may be surrounded, and free passage connection of the exhaust pipe 1 12 is made at the 
pars basilaris ossis occipitalis of this cup 111. During processing, the internal surface of this cup 
1 1 1 catches the drug solution and penetrant remover which disperse from the rotating substrate 
W, and guides the exhaust pipe 1 1 2. 

[0007]In the substrate processing device constituted as mentioned above, substrate treatment is 
performed like next. 

[0008] First, after the top rotor plate 7 has evacuated up, the substrate W is laid in the rotation 
supporting plate 100. This substrate W is supported with the drive pin 102. Then, the top rotor 
plate 107 descends even to the position (state of drawing 8 ) which counters the rotation 
supporting plate 100. The motors 105 and 109 start in this state, it synchronizes, respectively 
and the rotation supporting plate 100 and the top rotor plate 107 are rotated. The torque is 
transmitted to the substrate W via the drive pin 102 with rotation of the rotation supporting plate 
100, and the substrate W rotates synchronizing with the rotation supporting plate 100 and the 
top rotor plate 107. If the number of rotations of the substrate W reaches a predetermined value, 
introducing inactive gas from the up-and-down openings 100a and 107a, a drug solution and a 
penetrant remover will be supplied to the order from the up-and-down liquid nozzles 106 and 
110, and the surface and rear surface of the substrate W will be processed. After the chemical 
treatment of the substrate W and washing processing finish, only inactive gas is introduced 
rotating the substrate W and the drying process of the substrate W is performed. 
[0009]Thus, the substrate W is processed from a chemical treatment before a drying process in 
the flat treatment space S divided with the rotation supporting plate 100 and the top rotor plate 
107. With inactive gas, the drug solution and penetrant remover which were supplied to the 
substrate W are driven away to the method of outside by the centrifugal force by rotation of the 
rotation supporting plate 100 and the top rotor plate 107, are discharged from the peripheral 
edge of the treatment space S, and are discharged from the exhaust pipe 1 12 which is open for 
free passage at the pars basilaris ossis occipitalis of the cup 111. 

[00 10] However, in the case of the conventional example which has such composition, there are 
the following problems. In the early stages of the rotation drying process after washing 
processing, the drop which has adhered on a substrate will be increased with major-diameter- 
izing of substrates, such as a semiconductor wafer in recent years. When revolving speed 
accelerated by shortening of processing time, etc., even the top rotor plate 107 scattered and 
adhered and the mist of the treating solution which dispersed caused a particles generation. The 
art indicated to JP,4-300673,A as what has a soaping-machine style which washes especially 
that undersurface as what besides washes the dirt of the part rotor plate 107 is provided. 
[0011] 

[Problem(s) to be Solved by the Invention] However, since the soaping-machine style had 
arranged the above-mentioned conventional technology to the top rotor plate 1 07, the structure 
was complicated. The drive mechanism to which a washing nozzle is moved to the undersurface 
of the top rotor plate 107 was equipped, and there was generating of garbage from these drive 
mechanisms. 

[0012]In order to prevent the influence of the garbage under processing of a substrate 
especially, the mechanism which prevents the inflow of garbage with a lid etc. is needed during 
evacuation of a soaping-machine style. It was required also as a mechanism which it is also 
considered that the penetrant remover which remained to the washing nozzle scatters to a 
substrate at the time of the drying process of a substrate, and prevents the outflow from a 
soaping-machine style. 

[0013]In the device which supplies a treating solution from the upper and lower sides to the 
center of rotation of the substrate W in the treatment space S which covered the upper and 
lower sides of the substrate W as shown in drawing 8 , structure could not but become 
complicated further. 

[0014]This invention was made in view of such a situation, and is ****. The purpose is to provide 
the substrate processing device and substrate cleaning device which can control especially 
adhesion of particle in a substrate and can raise the finishing precision of substrate treatment or 
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substrate washing about the substrate processing device which processes by supplying a 
treating solution to a substrate, making it rotate. 

[0015] 

[The means for solving a technical problem, and its operation and effect] To achieve the above 
objects, in the substrate processing device which performs necessary processing to a substrate 
while this invention rotates the substrate (W) with which the treating solution was supplied, The 
substrate holding means (1) which holds a substrate at an abbreviated level, and the top cover 
mechanism (60-67) which counters said substrate holding means and carries out atmosphere 
interception on both sides of a substrate, Said top cover mechanism is a substrate processing 
device possessing the top cover cleaning means (37,370,371) which washes the facing site (60a) 
which it was independently allocated in the flank and attended the substrate of said top cover 
mechanism. 

[0016]An alphanumeric character in a parenthesis expresses a corresponding constituent in the 
below-mentioned embodiment, etc. In the following and this paragraph, it is the same. 
[0017]In the substrate processing device according to claim 1, an invention concerning claim 2 
said top cover cleaning means, A cleaning liquid supplying means (37b) which supplies a 
penetrant remover for washing a facing site which attended said substrate, and a regurgitation 
nozzle (37a, 370a, 371a) which carries out the regurgitation of the penetrant remover supplied 
from said cleaning liquid supplying means towards a facing site which said substrate overlooked 
are provided. 

[0018]In the substrate processing device according to claim 2, an invention concerning claim 3 
said substrate processing device, A processing liquid supplying means (7, 70) which supplies a 
treating solution to a substrate held at said holding mechanism, A recovery passage (24a, and 
28a, 24b and 28b) which collects treating solutions supplied from said processing liquid supplying 
means, A preventing scattering member (30) which is allocated so that the circumference of a 
substrate held at said holding mechanism may be surrounded, catches a treating solution which 
disperses from a substrate in the side of a substrate held at said holding mechanism, and is led 
to said recovery passage, It prepared for a pan and a regurgitation nozzle of said top cover 
cleaning means has been arranged at said preventing scattering member. 
[0019]In claim 2 and the substrate processing device according to claim 3, an invention 
concerning claim 4 said top cover mechanism, Between an upper retreating position of a 
substrate, and a treatment position close to a substrate, provide an ascending and descending 
means (67) which makes it go up and down a part which attended said substrate, and said 
substrate processing device, A part which attended said substrate of a top cover mechanism is 
in a state where it is located in a retreating position, and it has further the 1st control means 
(50) that carries out the regurgitation of the penetrant remover towards a part which controlled 
said cleaning liquid supplying means and attended said substrate from a regurgitation nozzle of a 
top cover cleaning means. 

[0020]In a substrate processing device of a statement, an invention concerning claim 5 to either 
to claims 2-4 said regurgitation nozzle, Towards a facing site which attended said substrate, see 
from said regurgitation nozzle, carry out the regurgitation of the penetrant remover to the 
slanting upper part, and said substrate processing device, A space change means (40, 67) to 
change at least an up-and-down interval of a facing site which attended said substrate, and said 
regurgitation nozzle between the 1st interval (H1) and the 2nd bigger interval (H2) than this 1st 
interval, This space change means is controlled, and when said up-and-down intervals are said 
1st interval and said 2nd interval at least, it has further the 2nd control means (50) that carries 
out the regurgitation of the penetrant remover towards a facing site which controlled said 
cleaning liquid supplying means and attended said substrate from said regurgitation nozzle. 
[0021 ]In a substrate cleaning device an invention concerning claim 6 washes a substrate rotating 
a substrate, [0022]A substrate holding means (1) which rotates a substrate centering on the 
perpendicular predetermined axis of rotation (J) holding a substrate (W) at an abbreviated level, 
A substrate cleaning means (7, 70) which supplies a substrate penetrant remover to a substrate 
held by this substrate holding means, and washes a substrate, Have a field for the substrate 
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pairs which counter to the upper surface of a substrate held by said substrate holding means 
(60a), and with this field for substrate pairs A pivotable counter member (60), the axis of rotation 
of a substrate by said substrate holding means — abbreviated — focusing on a parallel axis (J) 
with a counter member pivot means (64) which rotates said counter member. It has a 
regurgitation nozzle (37a, 370a, 371a) which carries out the regurgitation of the member 
penetrant remover towards a field for substrate pairs of said counter member, It is a substrate 
cleaning device provided with a counter member cleaning means (37,370,371) which washes a 
field for substrate pairs of said counter member with a member penetrant remover from this 
regurgitation nozzle. 

[0023]In the substrate cleaning device according to claim 6, an invention concerning claim 7 said 
regurgitation nozzle, Towards said field for substrate pairs, see from said regurgitation nozzle, 
carry out the regurgitation of the penetrant remover to the slanting upper part, and said 
substrate cleaning device, A space change means (40, 67) to change an up-and-down interval of 
said counter member and said regurgitation nozzle at least between the 1st interval (H1) and the 
2nd bigger interval (H2) than this 1st interval, Rotating [ control this space change means, when 
said up-and-down intervals are said 1st interval and said 2nd interval at least, control said 
counter member pivot means, and ] a counter member. It has further the 3rd control means (50) 
that controls said counter member cleaning means and makes a member penetrant remover 
breathe out towards a field for substrate pairs of said counter member from said regurgitation 
nozzle. 

[0024]The operation of this invention is as follows. In a substrate processing device of an 
invention concerning claim 1 , by a top cover mechanism, atmosphere interception is carried out 
and the upper part of a substrate is processed. A facing site which attended a substrate of a top 
cover mechanism is washed with a top cover mechanism by top cover cleaning means 
independently allocated in a flank. Therefore, a top cover mechanism does not receive an 
operation except washing processing from a top cover cleaning means. As a result, as for a top 
cover mechanism, a facing site with the substrate is washed by penetrant remover, and 
generating of particle is prevented. 

[0025]In a substrate processing device of an invention concerning claim 2, a top cover cleaning 
means comprises a regurgitation nozzle which carries out the regurgitation of the penetrant 
remover supplied from a cleaning liquid supplying means which supplies a penetrant remover for 
washing a facing site which attended said substrate, and a cleaning liquid supplying means 
towards a facing site which said substrate overlooked. As a result, washing is performed by 
penetrant remover in which a top cover mechanism is breathed out from a regurgitation nozzle. 
[0026] Here, a "penetrant remover" is a penetrant remover for washing a facing site which 
attended a substrate, for example, organic solvents, such as function water, such as pure water, 
ozone water, and ion water, or acetone, IPA, MIBK, and MEK, etc. are included. 
[0027]In a substrate processing device of an invention concerning claim 3, A processing liquid 
supplying means which supplies a treating solution to a substrate held at a substrate holding 
means, It is allocated so that the circumference of a recovery passage which collects treating 
solutions supplied from a processing liquid supplying means, and a substrate held at a substrate 
holding means may be surrounded, and it has further a preventing scattering member which 
catches a treating solution which disperses from a substrate in the side of a substrate held at a 
substrate holding means, and leads it to said recovery passage. And a regurgitation nozzle of a 
top cover cleaning means is arranged at a preventing scattering member. That is, from a 
preventing scattering member, by carrying out the regurgitation of the penetrant remover, rain 
**** of a penetrant remover approaches a top cover mechanism, is always stabilized, and is 
performed. Since breadth of breathed-out liquid will be stopped even if it does not maintain a 
discharge pressure of a penetrant remover highly if it is made to approach, it can perform easily 
turning a penetrant remover to a part for which it asks. 

[0028]In a substrate processing device of an invention concerning claim 4, a facing site which 
attended a substrate of a top cover mechanism goes up and down between treatment positions 
which approach an upper retreating position of a substrate, and a substrate by an ascending and 
descending means. And a facing site which the 1st control means faced a substrate of a top 
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cover mechanism carries out the regurgitation of the penetrant remover in the state where it is 
located in a retreating position, towards a facing site which attended a substrate from a 
regurgitation nozzle of a top cover cleaning means. That is, since washing of a facing site which 
attended a substrate of a top cover mechanism in the state where it estranged with a substrate 
is performed, reattachment is prevented even if a penetrant remover after washing falls and 
rebounds upon a substrate. 

[0029]In a substrate processing device of an invention concerning claim 5, a facing site which 
faced at a substrate on extension wire of a discharge direction of a penetrant remover from a 
regurgitation nozzle which a regurgitation nozzle has come to be able to carry out the 
regurgitation of the penetrant remover to the slanting upper part towards a facing site which 
attended a substrate, namely, goes to an oblique direction is arranged. And an up-and-down 
interval of a facing site which attended a substrate by a space change means, and a regurgitation 
nozzle is changed, and a penetrant remover is breathed out and washed by cleaning liquid 
supplying means towards a facing site from a regurgitation nozzle in the state of each different 
up-and-down interval (the 1st interval and the 2nd interval), since a point to which a penetrant 
remover is supplied by this in a facing site which attended a substrate is changed to at least 2 
points and this facing site is washed — a facing site — the whole region can be washed mostly 
good. A facing site which attended a substrate can be washed good, stopping an occupancy 
space in a substrate processing device to the minimum, since what is necessary is just to 
change an interval of a facing site which attended a substrate, and a sliding direction of a 
regurgitation nozzle since a regurgitation nozzle is breathing out a penetrant remover to the 
slanting upper part. 

[0030]Here, an "up-and-down interval" is an interval of a sliding direction between a facing site 
which attended said substrate, and said regurgitation nozzle, and, in other words, is the distance 
of a difference of height of a facing site which attended a substrate, and height of a regurgitation 
nozzle. 

[0031]If a "space change means" moves relatively a facing site which attended said substrate, 
and said regurgitation nozzle to a sliding direction (rise and fall) and an up-and-down interval is 
changed, even if it is good and makes it go up and down only a facing site which attended a 
substrate anything, You may make it go up and down only a regurgitation nozzle, and may make it 
go up and down both a facing site which attended a substrate, and a regurgitation nozzle so that 
these up-and-down intervals may change. 

[0032]Variation operation of an up-and-down interval by a space change means may be one 
round trip or operation of which a multiple-times round trip is done at a direction in which a 
facing site and a regurgitation nozzle may be one operation, and approach in a direction which 
approaches mutually, or the direction which keeps away mutually mutually, and a direction 
keeping away. 

[0033] Discharging of a penetrant remover from a regurgitation nozzle by a cleaning liquid 
supplying means, Only when up-and-down intervals of a facing site and a regurgitation nozzle are 
the 1st interval and the 2nd interval, while it may carry out the regurgitation of the penetrant 
remover and an up-and-down interval is changed into the 2nd interval or the 1st interval from 
the 2nd interval from the 1st interval in addition to it, That is, it may be a thing of a facing site 
and the regurgitation nozzles which carries out the regurgitation of the penetrant remover while 
rise and fall movement of either is carried out relatively at least. 

[0034]In a substrate cleaning device of an invention concerning claim 6, A substrate which holds 
and rotates to a substrate holding means is washed by substrate penetrant remover, and a field 
for the substrate pairs which counter almost in parallel with the upper surface of a substrate of 
a counter member rotated [ above a substrate ] by a counter member pivot means is further 
washed by member penetrant remover from a regurgitation nozzle. Thereby, since a field for 
substrate pairs of a counter member is washed by member penetrant remover, generating of 
particle in the upper part of a substrate is prevented, and it can wash a substrate purely. 
[0035]A "substrate penetrant remover" is a drug solution (etching-reagent ****) and pure water 
for washing a substrate here, For example, HF, BHF (buffer DOFUTSU acid), DHF (dilution fluoric 
acid), H3P 04, HN03, HF+H 202 (fluoric acid filtered water), and H3P04+H202 (phosphoric acid 
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filtered water), H2S04+H202 (sulfuric peroxide mixture), HCI+H 202 (chloride filtered water), 
NH4 OH+H 202 (ammonia peroxide mixture) and H3P04+CH3COOH+HN03, iodine + ammonium 
iodide, Organic alkali, such as organic acid of an oxalic acid system or a citrate system or TMAH 
(tetramethylammonium hydroxide), and Kolin, or pure water is included. A "member penetrant 
remover" is a penetrant remover for washing a field for substrate pairs of a counter member 
which countered the upper surface of a substrate and has been arranged, for example, organic 
solvents, such as function water, such as pure water, ozone water, and ion water, or acetone, 
IPA, MIBK, and MEK, etc. are included. 

[0036]In a substrate cleaning device of an invention concerning claim 7, a field for substrate 
pairs is arranged on extension wire of a discharge direction of a penetrant remover from a 
regurgitation nozzle which a regurgitation nozzle has come to be able to carry out the 
regurgitation of the member penetrant remover to the slanting upper part towards a field for 
substrate pairs, namely, goes to an oblique direction. And an up-and-down interval of a field for 
substrate pairs and a regurgitation nozzle is changed by a space change means, and a member 
penetrant remover is breathed out and washed by counter member cleaning means towards a 
field for substrate pairs from a regurgitation nozzle in the state of each different up-and-down 
interval (the 1st interval and the 2nd interval), since a point to which a member penetrant 
remover is supplied in a field for substrate pairs is changed to at least 2 points by this and this 
field for substrate pairs is washed — a field for substrate pairs — the whole region can be 
washed mostly good. A field for substrate pairs can be washed good, stopping an occupancy 
space in a substrate cleaning device to the minimum, since a regurgitation nozzle is breathing 
out a member penetrant remover to the slanting upper part, and what is necessary is just to 
change an interval of a field for substrate pairs, and a sliding direction of a regurgitation nozzle. 
[0037]Here, an "up-and-down interval" is an interval of a sliding direction between said field for 
substrate pairs, and said regurgitation nozzle, and, in other words, is the distance of a difference 
of height of a field for substrate pairs, and height of a regurgitation nozzle. 
[0038]If a "space change means" moves relatively said counter member (field for substrate 
pairs), and said regurgitation nozzle to a sliding direction (rise and fall) and an up-and-down 
interval is changed, it is [ anything ] good, You may make it go up and down so that you may 
make it go up and down only a counter member (field for substrate pairs), and you may make it 
go up and down a regurgitation nozzle or these up-and-down intervals may change in both a 
counter member (field for substrate pairs), and a regurgitation nozzle. 

[0039]Variation operation of an up-and-down interval by a space change means may be one 
round trip or operation of which a multiple-times round trip is done at a direction in which a 
counter member (field for substrate pairs) and a regurgitation nozzle may be one operation, and 
approach in a direction which approaches mutually, or the direction which keeps away mutually 
mutually, and a direction keeping away. 

[0040] Discharging of a member penetrant remover from a regurgitation nozzle by a cleaning 
liquid supplying means, Carrying out the regurgitation of the member penetrant remover, and 
being changed into the 2nd interval or the 1st interval from the 2nd interval from the 1st interval 
in addition to it, only when up-and-down intervals of a field for substrate pairs and a 
regurgitation nozzle are the 1st interval and the 2nd interval. That is, it may be a thing of a field 
for substrate pairs, and the regurgitation nozzles which carries out the regurgitation of the 
member penetrant remover while rise and fall movement of either is carried out relatively at 
least. 
[0041] 

[Embodiment of the Invention] Below, this embodiment of the invention is described in detail with 
reference to an accompanying drawing. 

[0042]<The 1st example> [0043] Drawing 1 is drawing of longitudinal section showing the 
composition of the substrate processing device concerning one embodiment of this invention. 
This device is a substrate cleaning device for specifically performing rotation washing processing 
in which a drug solution and pure water were used for semiconductor wafer (substrate) W of the 
processing object. 

[0044]In this invention, a "substrate cleaning device" is a device contained under the category 
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of the substrate processing device which performs necessary processing to a substrate, it is 
large and, specifically, the device for performing processing which removes discard which exists 
in a substrate face using penetrant removers, such as a drug solution and pure water, such as a 
thin film and garbage, is included. For example, the processing which flushes the unnecessary 
drug solution which is carrying out remains adhesion, particle, etc. with rinses, such as pure 
water, to a substrate face, The processing which carries out the strip of some or all of a metal 
thin film, such as copper or tungsten currently formed in the substrate face, with an etching 
reagent, Or the device for performing processing etc. which remove the oxide film currently 
formed in the substrate face according to the lift off effect by an etching reagent, and remove 
the particle of a substrate face is included. 

[0045]The substrate W is held by a horizontal position at the spin chuck 1 as a substrate holding 
means. This spin chuck 1 has the spin base 3 as a rotation supporting plate really attached to 
the upper bed of the axis of rotation 2 pivotable. The drive pin 4 which holds the outer peripheral 
edge of the substrate W at three or more places is set up at equal intervals along with the 
periphery of the spin base 3 by the upper surface of the spin base 3. Below by drawing 1 , in 
order to avoid that a drawing becomes complicated, only the two drive pins 4 are shown. 
[0046]Each drive pin 4 is provided with the back face 4a which supports the outer peripheral 
edge of the substrate W from a lower part, and the guidance rising surface 4b which regulates 
movement of the substrate W in contact with the peripheral end face of the substrate W 
supported by the back face 4a. 

[0047]The interlocking linkage of the electric motor 6 as a rotational driving means is carried out 
to the lower end vicinity of the axis of rotation 2 by the belt transmission mechanism 5 etc., and 
it is made to rotate the substrate W held with the axis of rotation 2 and the spin chuck 1 at the 
spin chuck 1 by the circumference of the axis J of the perpendicular direction by driving the 
electric motor 6. 

[0048]The axis of rotation 2 comprises a tubed member which has hollow, the cleaning liquid 
supply pipe 7 penetrates to this centrum, and it is constituted so that a penetrant remover 
(equivalent to a treating solution and a substrate penetrant remover) can be supplied near the 
center of rotation of the undersurface of the substrate W held at the spin chuck 1 from the 
penetrant remover feed zone 7a of that upper bed part. Free passage connection of the cleaning 
liquid supply pipe 7 is made at the piping 8. The base end of this piping 8 has branched, free 
passage connection of the chemical supply source 9 is made at one branch piping 8a, and free 
passage connection of the pure water supply source 10 is made at the branch piping 8b of 
another side. The switching valves 11a and 11b are formed in each branch piping 8a and 8b, and 
by switching opening and closing of these switching valves 1 1a and 11b, from the penetrant 
remover feed zone 7a, a drug solution and pure water are switched selectively and can be 
supplied now. 

[0049]The crevice between the internal surface of the centrum of the axis of rotation 2 and the 
external wall surface of the cleaning liquid supply pipe 7 serves as the gas feed path 12. Free 
passage connection of this gas feed path 12 is made via the piping 14 in which the switching 
valve 13 was formed at the gas supply source 15, It is constituted so that pure gases, such as 
pure air and pure inactive gas (nitrogen gas etc.), can be supplied to the space between the spin 
base 3 and the undersurface of the substrate W from the gas supply part 1 2a of the upper bed 
part of the gas feed path 1 2. 

[0050]And the axis of rotation 2, the belt transmission mechanism 5, the electric motor 6, etc. 
are accommodated in the cylindrical casing 16 provided on the base member 20 as a bottom 
plate of this substrate processing device. The base member 20 is an approximate circle board- 
like, it receives in the circumference of the casing 16 on the upper surface, and the member 21 
is attached fixed. 

[0051 ]The diaphragms 22a and 22b with the cylindrical receptacle member 21 are set up, and the 
1st anchor ring-like effluent tub 24a and the 2nd effluent tub 24b are respectively formed by 
plane view of these diaphragms 22a and 22b and the external wall surface of the casing 16. The 
space between the external wall surface of the casing 16 and the internal surface of the inside 
diaphragm 22a is the 1 st effluent tub 24a that serves as exhaust air, and the space between the 
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external wall surface of the inside diaphragm 22a and the internal surface of the outside 
diaphragm 22b is the 2nd effluent tub 24b. 

[0052]The 1st discharge port 28a by which free passage connection was made provides in the 
abandonment drain 27 at the pars basilaris ossis occipitalis of the 1st effluent tub 24a, and it is 

Free passage connection is made and this 1 st discharge port 28a functions also on an 
exhaust duct also as an exhaust port, and it is constituted so that the gas in the 1st effluent tub 
24a may also be attracted from the 1st discharge port 28a. The 2nd discharge port 28b by which 
free passage connection was made is formed in the recovery drain 29 at the pars basilaris ossis 
occipitalis of the 2nd effluent tub 24b. 

[0053]Below by drawing 1 , in order to avoid that a drawing becomes complicated, each 
diaphragms 22a and 22b and the preventing scattering member 30 (splash guard) mentioned later 
show only sectional shape. And the base member 20 including the structure installed in this base 
member 20 is equivalent to the processing cup of this substrate processing device. 
[0054]The tubed preventing scattering member 30 which has shape symmetrical with abbreviated 
rotation to the axis J is formed above the 1st and 2nd effluent tub 24a and 24b, enabling free 
rise and fall so that the circumference of the periphery of the substrate W held by the spin 
chuck 1 and it may be surrounded. The preventing scattering member 30 is supported by the 
rising and falling mechanism 40 via the support member 41 in the external wall surface. This 
rising and falling mechanism 40 goes up and down by driving the motor which is not illustrated, 
and the preventing scattering member 30 goes up and down it to the spin chuck 1 in connection 
with this. And as shown in drawing 4, it is constituted so that this rise-and-fall control may be 
performed by the control section 50. 

[0055]Next, drawing 2 and Drawing 3 are also referred to and explained about the preventing 
scattering member 30. Drawing 2 is an expanded sectional view of the preventing scattering 
member 30, and drawing 3 is a whole perspective view. The preventing scattering member 30 has 
an internal surface which has shape symmetrical with rotation to the axis J. The inside 31 of a 
recovery proposal of the shape of a character of ** is formed in this internal surface for the 
section of the inclined planes 31a and 31b formed in the upper part. When the inside 31 of a 
recovery proposal is located in the height position of the substrate W with which this inside 31 of 
a recovery proposal was held at the spin chuck 1, It is a part for the penetrant remover shaken 
off from the rotating substrate W being caught in the inclined planes 31a and 31b, being led to 
the 1st effluent tub 24a along with the inside 31 of a recovery proposal, and the vertical section 
33a, and carrying out an effluent from the 1st discharge port 28a. 

[0056]In the lower end part inside [ 31 ] a recovery proposal, the vertical sections 33a and 33b 
and the inside 33c of a change proposal stand in a row. The vertical section 33a and the inside 
33c of a change proposal are connected with the preventing scattering member 30 by that upper 
bed, and the circular slot 35a is formed in this joining segment at the circumferencial direction 
between the vertical section 33a and the inside 33c of a change proposal. While this slot 35a is 
inserted in the diaphragm 22a y the vertical section 33a is inserted in the 1st effluent tub 24a, and 
the inside 33c of a change proposal is inserted in the 2nd effluent tub 24b. 

[0057]The vertical section 33b and the inside 33c of a change proposal are similarly connected 
with the preventing scattering member 30 by that upper bed, and the circular slot 35b is formed 
in this joining segment at the circumferencial direction between the vertical section 33b and the 
inside 33c of a change proposal. While this slot 35 is inserted in the diaphragm 22b, the vertical 
section 33b is inserted for the inside 33c of a change proposal by the periphery of the 
receptacle member 21 in the 2nd effluent tub 24b. 

[0058]33 d of slant faces where the inside inside [ 33c ] a change proposal curved up are 
formed, When 33 d of this slant face separates and collects the drug solutions and waste fluid 
which are mentioned later, the treating solution which scatters from the substrate W which the 
substrate W rotates will be caught, it will be led to the 2nd effluent tub 24b along 33 d of slant 
faces, and an effluent will be carried out from the 2nd discharge port 28b. 
[0059]In this device, it is collected and reused to the recovery tank which is not illustrated 
through the recovery drain 29 from the 2nd discharge port 28b. On the other hand, the inside 31 
of a recovery proposal, the vertical section 33a, the 1st effluent tub 24a, and the 1st discharge 
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port 28a are used for abandonment of a penetrant remover, and are discarded through the 
abandonment drain 27 from the 1 st discharge port 28a. And in this example, the 1 st effluent tub 
24a, the 1st discharge port 28a and the 2nd effluent tub 24b, and the 2nd discharge port 28b are 
equivalent to the recovery passage of the penetrant remover of this invention. 
[0060]The upper surface 30a which consists of an inclined plane formed so that a path might 
become small is formed in it, so that it goes to the part by the side of the upper part of the 
preventing scattering member 30 up, and the top cover cleaning means 37 and the spin base 
cleaning means 39 which are penetrated toward the inside 31 of a recovery proposal are 
arranged at this upper surface 30a. 

[0061 ]The regurgitation nozzle 37a which supplies pure water to a facing site with the substrate 
W of the top rotor plate 60 which mentions the top cover cleaning means 37 (equivalent to the 
top cover cleaning means or counter member cleaning means of this invention) later is arranged 
on the wall surface of the upper surface 30a. As for this regurgitation nozzle 37a, free passage 
connection of 37 d of the piping is made via the switching valve 37b at the pure water supply 
source 37c,As shown in drawing 4 , pure water (equivalent to the penetrant remover for washing 
the facing site which attended the substrate, and a member penetrant remover) is supplied to 
the facing site (undersurface 60a) of the substrate W of the top rotor plate 60 by the opening 
and closing control of the switching valve 37b by the control section 50 from the regurgitation 
nozzle 37a. 

[0062]The regurgitation nozzle 39a which supplies pure water penetrates the upper surface 30a 
in the upper surface of the spin base 3, and a gap with the substrate W, and they are equipped 
with the spin base cleaning means 39. As free passage connection of 39 d of the piping is made 
via the switching valve 39b at the pure water supply source 39c and this regurgitation nozzle 39a 
is shown in drawing 4 , pure water is supplied to the upper surface of the spin base 3 by the 
opening and closing control of the switching valve 39b by the control section 50 from the 
regurgitation nozzle 39a. That regurgitation tip side inclines slightly caudad, and this regurgitation 
nozzle 39a is arranged so that the pure water supplied may arrive at the spin base 3 more. 
[0063]And the top cover cleaning means 37 and the spin base cleaning means 39 are arranged at 
two places of the perimeter of the preventing scattering member 30, respectively, as shown in 
drawing 3 . That is, by carrying out a placed opposite, respectively, the short supply of the pure 
water to a mutual more distant part is compensated, by the top rotor plate 60 and the spin base 
3 rotating the supplied pure water, it crosses to the whole surface and pure water comes to 
spread. Thus, the top cover cleaning means 37 and the spin base cleaning means 39 are 
allocated by the preventing scattering member 30, and will comprise a relation which became 
independent of the top cover mechanism mentioned later. The amount of supply of the pure 
water from the top cover cleaning means 37 or the spin base cleaning means 39 comes out 
enough, and, in a certain case, the top cover cleaning means 37 and the spin base cleaning 
means 39 may be arranged only one in the perimeter of the preventing scattering member 30, 
respectively. 

[0064]Next, in this example device, while the sliding direction position of the spin chuck 1 is 
always kept constant, the preventing scattering member 30 goes up and down it if needed. The 
first height position that specifically catches the penetrant remover shaken off in the side from 
the substrate W which the preventing scattering member 30 is held at the spin chuck 1, and 
rotates inside [ 33b ] a change proposal, It goes up and down selectively in the height of the 
three-stage of the second height position caught inside [ 31 ] a recovery proposal, and the third 
height position that serves as a lower part from the spin base 3. 

[0065]The above-mentioned rise and fall movement of the preventing scattering member 30 is 
performed by the rising and falling mechanism 40. The rising and falling mechanism 40 is provided 
with 1 shaft-orientations drive mechanism (not shown) of common knowledge of a ball screw 
etc., and it constitutes it from your making it go up and down the support member 41 with this 1 
shaft-orientations drive mechanism so that you may make it go up and down the preventing 
scattering member 30 between the first height position of the above, the second height position, 
and the third height position. In the height position of the rising and falling mechanism 40 
corresponding to each height position of the preventing scattering member 30. The sensor for 
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rise-and-fall detection which comprises a reflection type photosensor (neither is illustrated) etc. 
is allocated, and based on the detecting signal from these sensors, drive controlling of the motor 
is carried out, and it is constituted so that the preventing scattering member 30 may make it 
located in each height position. 

[0066]Above the spin chuck 1 , the top rotor plate 60 which has an opening in the central part is 
arranged. Besides, the part rotor plate 60 is really attached to the lower end part of the tubed 
supporting spindle 61 which has a path smaller than the path R of the opening 32 of the 
preventing scattering member 30, and has hollow a little more greatly than the path of the 
substrate W pivotable. 

[0067]The supporting spindle 61 is supported by the suspension arm 62, enabling free rotation. 
The driven pulley 63 is really attached to the supporting spindle 61 pivotable. It is built over the 
endless belt 66 between the driven pulley 63 and the main driving belt pulley 65 connected with 
the driving shaft of the electric motor 64, and by driving the electric motor 64, it is constituted 
so that the top rotor plate 60 may rotate to the circumference of the axis J of the perpendicular 
direction with the supporting spindle 61. 

[0068]The suspension arm 62 goes up and down with the attachment-and-detachment 
mechanism 67, and it is constituted so that the top rotor plate 60 may attach and detach by rise 
and fall of this suspension arm 62 to the spin chuck 1 (equivalent to the substrate holding means 
of this invention). It comprises this device so that it can go up and down between the adjacent 
position where the top rotor plate 60 approaches to the upper surface of the substrate W held at 
the spin chuck 1, and the retreating position which the top rotor plate 60 separated from the 
upper surface of the substrate W held at the spin chuck 1 to the upper part. The attachment- 
and-detachment mechanism 67 in which such ****** is realized comprises a mechanism using a 
screw axis etc., or an air cylinder like the rising and falling mechanism 40. And as shown in 
drawing 4, it is constituted so that this attachment-and-detachment control may also be 
performed by the control section 50. 

[0069]The structure connected with these top rotor plates 60 in the attachment-and- 
detachment mechanism 67 is equivalent to the top cover mechanism of this invention, and when 
the top rotor plate 60 (equivalent to the counter member of this invention) is approached and 
located to the substrate W, the substrate W will be in the state by atmosphere interception 
where a control atmosphere was carried out. And it will be equivalent to the facing site or the 
field for substrate pairs which the undersurface 60a of the top rotor plate 60 faced the substrate 
W of this invention, and pure water will mainly be supplied by the above-mentioned top cover 
cleaning means 37 (equivalent to the counter member of this invention). 

[0070]It returns to drawing 1 , and the cleaning liquid supply pipe 70 penetrates to the opening of 
the center of the top rotor plate 60, and the centrum of the supporting spindle 61, and it is 
constituted so that a penetrant remover can be supplied near the center of rotation of the upper 
surface of the substrate W held at the spin chuck 1 from the penetrant remover feed zone 70a 
of the lower end part. Free passage connection of the cleaning liquid supply pipe 70 is made at 
the piping 71. The base end of this piping 71 has branched, free passage connection of the 
chemical supply source 9 is made at one branch piping 71a, and free passage connection of the 
pure water supply source 10 is made at the branch piping 71b of another side. The switching 
valves 72a and 72b are formed in each branch piping 71a and 71b, and by switching opening and 
closing of these switching valves 72a and 72b, from the penetrant remover feed zone 70a, a drug 
solution and pure water are switched selectively and can be supplied now. 
[0071]The crevice between the internal surface of the opening of the center of the top rotor 
plate 60 and the internal surface of the centrum of the supporting spindle 61, and the external 
wall surface of the cleaning liquid supply pipe 70 serves as the gas feed path 73. Free passage 
connection is made via the piping 75 in which the switching valve 74 was formed at the gas 
supply source 15, and this gas feed path 73 is constituted so that a pure gas can be supplied to 
the space between the upper surfaces of the top rotor plate 60 and the substrate W from the 
gas supply part 73a of the lower end part of the gas feed path 73. 

[0072]The electric motor 6 for drawing 4 being a block diagram showing the composition of the 
control system of this device, and carrying out the roll control of the spin chuck 1, The electric 
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motor 64 for [ of the top rotor plate 60 ] carrying out a roll control, and the switching valves 11a, 
11b, 13, 72a, 72b, and 74 for carrying out supply control of the drug solution from the penetrant 
remover feed zones 7a and 70a, pure water, and a gas, The composition for controlling the rising 
and falling mechanism 40 for carrying out rise-and-fall control of the preventing scattering 
member 30, the attachment-and-detachment mechanism 67 for carrying out attachment-and- 
detachment control of the top rotor plate 60, and the switching valves 37b and 39b for carrying 
out supply control of the pure water from the regurgitation nozzles 37a and 39a is shown. The 
output signal from the sensor which detects that the preventing scattering member 30 was 
located in each height is given to the control section 50, and based on the output of these 
sensors, the control section 50 controls the rising and falling mechanism 40, and is controlling it 
to make it located in the height of a request of the preventing scattering member 30. And the 
cleaning condition according to the substrate W is beforehand stored in the control section 50 as 
a washing program (called a recipe ****), and said each part is controlled according to the 
washing program of each substrate W of every. This control section 50 is equivalent to the 1st 
control means of this invention, the 2nd control means, or the 3rd control means. The directions 
part 51 used in order to choose a desired thing further out of creation and change of a washing 
program, and two or more washing programs is connected to the control section 50. 
[0073]Next, operation of the device which has the above composition is explained with reference 
to drawing 5 (a) thru/or drawing 5 (d), and drawing 9 . The state of performing the chemical 
treatment of the substrate W to the spin chuck 1 is shown, drawing 5 (b) shows the state of 
washing processing of the top rotor plate 60 and the spin base 3, drawing 5 (c) shows the state 
of washing processing of the substrate W, and, as for drawing 5 (a), drawing 5 (d) shows the 
state of the drying process of the substrate W. Drawing 9 is a thing of another operating state 
corresponding to drawing 5 (b), and shows the state of washing processing of the top rotor plate 
60 and the spin base 3. As an example, plating treatment is carried out to that upper surface, 
and the substrate W is explained as a thing aiming at performing processing which etches and 
removes an about several millimeters periphery on top with this device. 
[0074]It outlines below that the whole down stream processing flows. 

[0075] First, the washing program according to the predetermined substrate W is chosen from the 
directions part 51, and is executed. If it does so, when carrying in the unsettled substrate W to 
the spin chuck 1 , the control section 50 controls the attachment-and-detachment mechanism 
67, raises the top rotor plate 60, is located in a retreating position, and extends the interval 
between the top rotor plate 60 and the spin chuck 1. In connection with this, the top rotor plate 
60, the cleaning liquid supply pipe 70, various kinds of piping 71 which are provided in relation to 
this, etc. go up. And the rising and falling mechanism 40 is controlled and it is considered as the 
third height position that drops the preventing scattering member 30 and locates the spin chuck 
1 above the circumference guidance member 30. In this way, the carryingHn course of the 
substrate W is secured between the top rotor plate 60 and the spin base 3. 
[0076]In this state, the substrate transfer robot which does not illustrate hands over the 
unsettled substrate W to the spin chuck 1 . The spin chuck 1 holds the received substrate W. A 
substrate transfer robot's substrate maintenance hand enters in the spin chuck 1, sets the 
unsettled substrate W on the drive pin 4, and evacuates out of the spin chuck 1 after that. In 
this process, the substrate W is dropped by the guidance rising surface 4b of the drive pin 4 as 
mentioned above to the back face 4a. 

[0077]Then, after the receipt of the substrate W finishes, as shown in drawing 5 (a), as for the 
control section 50, the top rotor plate 60 raises the preventing scattering member 30 to the first 
height position with a retreating position. Updrift of the preventing scattering member 30 is 
carried out by the rising and falling mechanism 40, and 33 d of slant faces inside [ 33c ] a change 
proposal counter the height position of the substrate W. 

[0078]The control section 50 gives a driving control signal, and rotates the electric motor 6. By 
this, the axis of rotation 2 will rotate and the spin base 3 currently fixed to the axis of rotation 2 
will rotate in one to the circumference of the vertical-axis core J which passes along the center. 
Therefore, the substrate W currently held in the spin base 3 is in the state held horizontally, and 
will rotate to the circumference of the vertical-axis core J which passes along a center mostly. 
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[0079]Subsequently, in this state, the control section 50 supplies a drug solution to the 
undersurface of the substrate W from the penetrant remover feed zone 7a, and starts the 
chemical treatment process of this invention. That is, the etching reagent as a drug solution for 
washing is made to breathe out by carrying out Kaisei of the switching valve 11a from the 
penetrant remover feed zone 7a of the cleaning liquid supply pipe 7. Thereby, an etching reagent 
is supplied from point-blank range towards the center of the undersurface of the substrate W. 
Since the supplied etching reagent is led to the method side of the outside of a turning radius 
direction by the centrifugal force accompanying rotation of the substrate W, chemical washing 
can be everywhere performed to the whole region of the undersurface of the substrate W as a 
result. The etching reagent which was transmitted in the undersurface of the substrate W and 
went to the undersurface periphery creeps up on the upper surface of the substrate W, and 
processes a periphery on top. 

[0080]The drug solution which is shaken off from the periphery of the substrate W which rotates 
in the case of this chemical treatment, and disperses around will be caught on 33 d of slant 
faces inside [ 33c ] a change proposal, and will be led to the 2nd effluent tub 24b along 33 d of 
this slant face, and an effluent will be carried out from the 2nd discharge port 28b, and they will 
be collected through the recovery drain 29. 

[0081] As an etching reagent (equivalent to a treating solution and a substrate penetrant 
remover) supplied to the substrate W from the chemical supply source 9, For example, HF, BHF 
(rare fluoric acid), H3P 04, HN03, HF+H 202 (fluoric acid filtered water), H3P04+H202 
(phosphoric acid filtered water), H2S04+H202 (sulfuric peroxide mixture), HCI+H 202 (chloride 
filtered water), NH4 OH+H 202 (ammonia peroxide mixture), Organic alkali, such as 
H3P04+CH3COOH+HN03, iodine + ammonium iodide, organic acid of an oxalic acid system or a 
citrate system, TMAH (tetramethylammonium hydroxide), and Kolin, can be illustrated. 
[0082]If predetermined chemical washing processing time passes, while closing the valve 1 1a for 
opening and closing, suspending supply of the etching reagent from the penetrant remover feed 
zone 7a and ending a chemical treatment process, Then, the control section 50 descends to the 
second height position, locates the preventing scattering member 30, and locates the inside 31 
of a recovery proposal of the preventing scattering member 30 in the height which counters the 
periphery of the substrate W held at the spin chuck 1 . 

[0083]The control section 50 gives a common driving control signal, and carries out synchronous 
rotation of the electric motors 6 and 64. However, the electric motors 6 and 64 rotate to a 
counter direction mutually. The up-and-down axes of rotation 2 and 61 will rotate in the same 
direction by this, and the top rotor plate 60 and the spin base 3 which are being fixed to these 
axes of rotation 2 and 61 will carry out synchronous rotation in one at the circumference of the 
vertical-axis core J which passes along each center. Therefore, the substrate W currently held 
in the spin base 3 is in the state held horizontally, and will rotate to the circumference of the 
vertical-axis core J which passes along a center mostly. 

[0084]And Kaisei of the switching valves 11b and 72b is carried out. By this, from the penetrant 
remover feed zones 7a and 70a, pure water will be supplied towards the center of the upper and 
lower sides of the substrate W as a penetrant remover. Therefore, the washing processing 
process which washes out the drug solution which supplied pure water to up-and-down both 
sides of the substrate W from the penetrant remover feed zones 7a and 70a, and has adhered to 
the substrate W with pure water is performed. Otherwise as a penetrant remover, they may be 
ozone water, electrolytic ion water, etc. 

[0085]Then, as drawing 5 (b) shows, the control section 50 controls the attachment-and- 
detachment mechanism 67, and drops the top rotor plate 60. The top rotor plate 60 is led to the 
position washed by the top cover cleaning means 37 by this, and the top rotor plate 60 has the 
substrate W and a crevice, and will counter. 

[0086]Washing processing of the device contaminated region which is the undersurface 60a of 
the top rotor plate 60 starts the control section 50, continuing washing processing of the 
substrate W. Although it is a retreating position like drawing 5 (a), while the preventing scattering 
member 30 is the second height position, the position which washes the top rotor plate 60, It is 
set up as the position which the regurgitation nozzle 37a of the top cover soaping-machine style 
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37 faces the undersurface 60a of the top rotor plate 60, i.e., a position by which the 
undersurface 60a is arranged on the extension wire of the discharge direction of the pure water 
which sees from the regurgitation nozzle 37a and goes to the slanting upper part. Therefore, the 
top rotor plate 60 is located up rather than the preventing scattering member 30. 
[0087]The control section 50 carries out Kaisei of the switching valve 37b, and makes pure 
water breathe out from the regurgitation nozzle 37a. The pure water breathed out by the slanting 
upper part from the regurgitation nozzle 37a is led to the undersurface 60a of the top rotor plate 
60. Under the present circumstances, the garbage and mist adhering to the undersurface 60a of 
the top rotor plate 60 will be flushed by the degree of the washing processing process by this 
top cover cleaning means 37 with pure water, and a pure state is maintained. The pure water 
supplied to the undersurface 60a of the top rotor plate 60 falls on the substrate W, and is shaken 
off from the periphery of the substrate W with the pure water with which washing of the 
substrate W is presented. 

[0088]Since the top rotor plate 60 is continuing rotating with the electric motor 64 in this case, 
correctly, After the pure water supplied to the undersurface 60a of the top rotor plate 60 is 
transmitted to the undersurface 60a and moving to the method of outside, a part falls on the 
substrate W, and the remaining parts will be shaken off from the periphery of the undersurface 
60a of the top rotor plate 60, and will fall to the exteriors (for example, upper surface 30a of the 
preventing scattering member 30, etc.) of the substrate W. 

[0089]Here, as for the control section 50, it is preferred that you control the attachment-and- 
detachment mechanism 67, and make it go up and down the top rotor plate 60 during washing 
processing of the undersurface 60a by this top cover cleaning means 37. As shown in drawing _9 
as another state corresponding to drawing 5 (b), with the attachment-and-detachment 
mechanism 67. You make it go up and down the top rotor plate 60 between the upper position U 
(solid line) and the lower position D (two-dot chain line), and it is good in ******** of these 
vertical positions (U and D) for the top cover cleaning means 37 to wash the undersurface 60a. 
In other words, control the attachment-and-detachment mechanism 67 and the interval H of the 
sliding direction of the top rotor plate 60 (undersurface 60a) and the regurgitation nozzle 37a 
(tip), the 1st — more than interval H1 — the 2nd — it is made to change between less than 
interval H2, and it is good in each of these 1st intervals H1 and the 2nd interval H2 to breathe 
out and wash pure water towards the undersurface 60a from the regurgitation nozzle 37a. In this 
drawing 9 , the interval H in case the top rotor plate 60 is in the upper position U is the 2nd 
interval H2, and the interval H when it is in the lower position D is the 1st interval H1. 
[0090]First, it is in the state which made the top rotor plate 60 the upper position U, namely, is 
in the state which made the interval H the 2nd interval H2, and, more specifically, pure water is 
breathed out and washed for 1 0 seconds towards near the center section of the undersurface 
60a from the regurgitation nozzle 37a. Next, the attachment-and-detachment mechanism 67 is 
controlled, the top rotor plate 60 is dropped, the top rotor plate 60 is changed into the lower 
position D, and the interval H is changed into the 1st interval H1. And pure water is breathed out 
and washed for 10 seconds towards the edge part of the undersurface 60a in this state from the 
regurgitation nozzle 37a. 

[0091]Supply of pure water on the undersurface 60a from the regurgitation nozzle 37a may be 
performed by continuing the period in which the top rotor plate 60 is carrying out rise and fall 
movemen t, and it may be stopped by the period, rise and fall movement of the top rotor plate 60 
may be performed in the top rotor plate 60 only one almost perpendicular direction (from the 
upper position U to the lower position D or from the lower position D to an upper position (U)) 
carrying out — between the upper position U and the lower positions D — 1 time — or it may 
be carried out so that a multiple-times round trip may be carried out. 

[0092]if it is made above, the supply point of the pure water in the undersurface 60a of the top 
rotor plate 60 will move from near the center section of the undersurface 60a — therefore, the 
undersurface 60a of the top rotor plate 60 — the whole region can be washed mostly good. [ to 
an edge part ] And without carrying out horizontal migration of the top rotor plate 60, since the 
discharge direction of the pure water of the regurgitation nozzle 37a is the slanting upper part, 
the undersurface 60a can be washed good only by making a sliding direction go up and down, 
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therefore the occupancy space of this device can be minimized. 

[0093]In the ascent and descent operation of the top rotor plate 60 under washing processing of 
the top rotor plate 60 shown in drawing 9 , the distance (difference of the distance of the interval 
H2 and the interval H1) between said upper position U and the lower position D is set, for 
example as 10 mm. The pure water in which said upper position U was more preferably breathed 
out from the regurgitation nozzle 37a, It is more preferred to use a height position, i.e., a height 
position just before the extension wire of the discharge direction of the pure water from the 
regurgitation nozzle 37a intersects the inside diameter of the undersurface 60a of ring shape, 
just before reaching the gas supply part 73a (refer to drawing 1 ) of top rotor plate 60 center. 
Pure water invades into the crevice between the cleaning liquid supply pipe 70 which exists near 
the center of the undersurface 60a of the top rotor plate 60, or gas feed path 73 grade (refer to 
drawing 1 ) in the upper position U which this shows to drawing 9 , It is for preventing falling on 
the substrate W upper surface in the drying process of the substrate W which this pure water 
that invaded mentions later. 

[0094]And the control section 50 carries out Kaisei of the switching valve 39b, and makes pure 
water breathe out from the regurgitation nozzle 39a simultaneously with washing processing of 
the top rotor plate 60 by the above-mentioned top cover cleaning means 37. The pure water 
breathed out from the regurgitation nozzle 39a is led to the upper surface of the spin base 3. 
Under the present circumstances, the garbage and mist adhering to the upper surface of the 
spin base 3 will be flushed by the degree of this washing processing process with pure water, and 
a pure state is maintained. Besides, washing by the part cover cleaning means 37 and the spin 
base cleaning means 39 is performed for several seconds. 

[0095]Next, after the control section 50 performs washing by the top cover cleaning means 37 
and the spin base cleaning means 39 for several seconds, it closes the switching valves 37b and 
39b, and suspends washing by the top cover cleaning means 37 and the spin base cleaning 
means 39. And continuing washing processing of the substrate W, as shown in drawing 5 (c), the 
top rotor plate 60 descends to the adjacent position close to the spin base 3. 
[0096]Even after washing by the top cover cleaning means 37 and the spin base cleaning means 
39 is completed, it continues further and washing processing of the substrate W is performed 
predetermined time. The waste fluid (pure water with which the drug solution was mixed) which 
is shaken off from the periphery of the substrate W which rotates in the case of this washing 
processing, and disperses around, It will be caught inside [ 31 ] a recovery proposal, and will be 
led to the 1st effluent tub 24a along with the inclined planes 31a and 31b and the vertical 
section 33a, an effluent will be carried out from the 1st discharge port 28a, and it will be 
discarded through the abandonment drain 27. 

[0097]Next, the control section 50 closes the switching valves 11b and 72b, and stops supply of 
pure water from the penetrant remover feed zones 7a and 70a. And as shown in drawing 5 (d), 
the preventing scattering member 30 is dropped further, it is considered as the third height 
position, and the spin base 30 changes into the state where it is located up from the preventing 
scattering member 30. 

[0098]Next, the control signal for carrying out the high velocity revolution of the electric motors 
6 and 64 is given. Thereby, rotation of the substrate W is accelerated and the liquid component 
of the surface is shaken off by a centrifugal force. In this way, a drying process is performed. 
[0099]The control section 50 carries out Kaisei of the valves 13 and 74 for opening and closing, 
and makes nitrogen gas supply to the upper and lower sides of the substrate W from the gas 
supply parts 12a and 73a in the case of this drying process. Since the air of the space of the 
restricted small volume between the top rotor plate 60 and the spin base 3 is promptly replaced 
by nitrogen gas by this, an undesirable oxide film does not grow up to be the upper and lower 
sides of the substrate W after washing processing. 

[0100]After the end of a drying process, the control section 50 stops rotation of the electric 
motors 6 and 64, and raises the top rotor plate 60 to an upper retreating position with the 
attachment-and-detachment mechanism 67 further. In this state, a substrate transfer robot will 
receive the substrate [ finishing / washing and a drying process ] W from the drive pin 4, and will 
take out out of the spin chuck 1 . Therefore, the rotating process to the one substrate W is 
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ended. 

[0101]As mentioned above, according to the above-mentioned example, this substrate 
processing device is a device which processes to the surface and rear surface of the substrate 
W, rotating the substrates W, such as a semiconductor wafer, in the level surface. This substrate 
processing device supplies pure water to the undersurface 60a of the top rotor plate 60 from the 
top cover cleaning means 37. The undersurface 60a of the top rotor plate 60 is washed by the 
supplied pure water, and generating of particle is prevented. And the top cover cleaning means 
37 is allocated independently in the top rotor plate 60, and the garbage etc. which cause particle 
from the top cover cleaning means 37 at the top rotor plate 60 can be prevented from adhering. 
[0102]Washing processing of the contaminated region of the top rotor plate 60 and the spin base 
3 is performed by controlling the height position of the top rotor plate 60 during washing 
processing of the substrate W. It becomes possible to operate a device, without extending 
processing time separately by this as compared with the case where washing processing of a 
contaminated region is performed. 

[0103]It is not necessary to perform washing processing of the contaminated region of the top 
rotor plate 60 and the spin base 3 during washing processing of the substrate W. Washing 
processing of the contaminated region of the top rotor plate 60 and the spin base 3 may be 
performed in the period when washing processing of the substrate W is not performed, for 
example, the time of the maintenance work of the above-mentioned substrate processing device 
and the interval of the processing lot of the substrate W. 

[0104]After setting the discharge direction of the pure water of the regurgitation nozzle 37a as 
the slanting upper part, Make it go up and down the top rotor plate 60 with the attachment-and- 
detachment mechanism 67, namely, the interval H of the sliding direction of the top rotor plate 
60 (undersurface 60a) and the regurgitation nozzle 37a (tip) is changed, since pure water is 
supplied for ** towards at least 2 points of the undersurface 60a of the top rotor plate 60 — the 
undersurface 60a of the top rotor plate 60 — the whole region can be washed mostly good. 
[0105]You may not make it go up and down the top rotor plate 60, but may make it go up and 
down the preventing scattering member 30 to which the regurgitation nozzle 37a is attached 
according to the rising and falling mechanism 40 in washing processing of the undersurface 60a 
of this top rotor plate 60. Or you may make it go up and down both the top rotor plate 60 and 
the preventing scattering member 30 in which the regurgitation nozzle 37a is formed so that the 
interval H of the top rotor plate 60 and the regurgitation nozzle 37a may change. Like the 2nd 
example mentioned later, although the regurgitation nozzle 37a does not need to be attached to 
the preventing scattering member 30, it should just establish a rising and falling mechanism 
which makes it go up and down only the regurgitation nozzle 37a in this case independently [ the 
rising and falling mechanism 40 for the preventing scattering member 30 ]. Namely, what is 
necessary is just to make it go up and down relatively either [ at least ] the top rotor plate 60 or 
the regurgitation nozzles 37a so that the interval H of the top rotor plate 60 and the 
regurgitation nozzle 37a may change. 

[0106]By allocating the top cover cleaning means 37 in the preventing scattering member 30, it 
can approach more with an easy structure and pure water can be supplied to the top rotor plate 
60. As a result, the pure water which did not strengthen the discharge pressure of pure water 
but also breathed out ** spreads, and the center-of-rotation side can be supplied with sufficient 
accuracy from the part of a request of the undersurface 60a of the top rotor plate 60, i.e., that 
of the top rotor plate 60. It does not become obstructive by allocating in the preventing 
scattering member 30 at the time of the ascent and descent operation of the preventing 
scattering member 30. 

[0107]A gas may be made to supply from the gas supply parts 12a and 73a if needed in the case 
of the processing using pure water. 

[0108]As mentioned above, although one embodiment of this invention was described, this 
invention can also carry out a top cover cleaning means with other gestalten. 
[0109]<The 2nd example> [01 1 0] Drawing 6 is drawing of longitudinal section showing the 
composition of the substrate processing device concerning the 2nd example. About the same 
composition as the 1st example, a same sign is given and explanation is omitted. This device of 
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the 2nd example is the example which the locating position of the regurgitation nozzle of a top 
cover cleaning means equipped with the thing of a different structure from the thing of the 
example of drawing 1 . 

[01 1 1]In this example device, the regurgitation nozzle 370a of the top cover cleaning means 370 
is arranged at the unit housing 80 usually arranged accommodating the whole device as shown in 
drawing 6 . That is, it penetrates and arranges on the side attachment wall 81 of the unit housing 
80, and pure water is supplied towards the undersurface 60a of the upper part [ nozzle / 370a / 
this / regurgitation ] rotor plate 60. 

[01 12]As mentioned above, according to the above-mentioned example, as for this substrate 
processing device, the undersurface 60a of the top rotor plate 60 is defecated good. The same 
operation effect as the case of a 1 st above-mentioned embodiment can be attained with simple 
composition. The regurgitation nozzle 370a is not polluted with the drug solution etc. which 
scatter from the substrate W, but a penetrant remover can be supplied in the always pure state. 
[01 13]<The 3rd example> [01 14] Drawing 7 is drawing of longitudinal section showing the 
composition of the substrate processing device concerning the 3rd example. This device of the 
3rd example is the example which the locating position of the regurgitation nozzle of a top cover 
cleaning means equipped with the thing of a different structure from the thing of an above- 
mentioned example. 

[01 15]In this example device, as shown in drawing 7 , the regurgitation nozzle 371a of the top 
cover cleaning means 371 penetrates the upper surface 30a of the preventing scattering member 
30, and is arranged. That is, pure water is supplied towards the undersurface 60a of the upper 
part [ nozzle / 371a / this / that penetrated and was arranged and carried out / regurgitation ] 
rotor plate 60. In the case of this 3rd example, in the adjacent position where the top rotor plate 
60 approaches the substrate W more, washing processing of the top rotor plate 60 is performed. 
[0116]This invention is not limited to the example and modification which were mentioned above, 
and can be carried out with other gestalten as follows. 

[01 17](1) Although it aims at performing an etching process in the above-mentioned example, 
this invention is applicable also like various kinds of substrate processing devices which supply 
other treating solutions to the substrate W, and perform predetermined processing to the 
substrate W. 

[011 8](2) Although the motors 6 and 64 are formed in the above-mentioned embodiment, 
respectively for rotation with the top rotor plate 60 and the spin base 3, In the state where the 
substrate W was pinched, the top rotor plate 60 and the spin base 3 can transmit torque 
mutually by the substrate support member 4 and the pressing member 68. Therefore, one side of 
the motors 6 and 64 does not need to be provided. 

[011 9](3) In a further above-mentioned embodiment, although the top cover cleaning means and 
the spin base cleaning means arrange two regurgitation nozzles, they may be arranged to two or 
more regular intervals, and may be arranged only one piece. 

[0120](4) Although the regurgitation nozzles 37a, 370a, 371a, and 39a are directly placed in a 
fixed position by the preventing scattering member 30 or the side attachment wall 81 in the 
further above-mentioned embodiment, It may be indirectly fixed to the preventing scattering 
member 30 or the side attachment wall 81 via the adapter plate etc., and may enable it to adjust 
the discharge direction of the penetrant remover (pure water) breathed out from the 
regurgitation nozzles 37a, 370a, 371a, and 39a by adjusting the angle of an adapter plate in this 
case. Or it may be made for a tip part to adjust the discharge direction of a penetrant remover 
for the regurgitation nozzles 37a, 370a, 371a, and 39a as a nozzle of a head for the first time in 
type with for the first time in [ a head / possible ]. 

[01 21](5) Although the device which washes a semiconductor wafer was taken for the example in 
the further above-mentioned embodiment, This invention is applicable also like the device which 
can be applied also to the device which performs processings other than washing, and is 
processed to various kinds of substrates, such as a glass substrate for liquid crystal displays, a 
glass substrate for photo masks, and a substrate for optical discs, besides a wafer. 
[0122]Although plating treatment is carried out to the upper surface and the substrate W is 
mentioning as the example the substrate cleaning device for performing processing which etches 
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and removes a part of upper surface (about several millimeters periphery) of the substrate W in 
the above-mentioned embodiment, more specifically, This invention is large not only this but, and 
can be applied to various substrate cleaning devices and various substrate processing devices 
other than a substrate cleaning device. 

[0123]For example, a substrate cleaning device which flushes the unnecessary drug solution 
which is carrying out remains adhesion, particle, etc. with rinses, such as pure water, to a 
substrate face as a substrate cleaning device, A substrate cleaning device from which it 
exfoliates and some or all of a metal thin film, such as copper or tungsten currently formed in 
the substrate face, are removed with an etching reagent, Or it is applicable to the substrate 
cleaning device etc. which remove the oxide film currently formed in the substrate face 
according to the lift off effect by an etching reagent and from which the particle of a substrate 
face is removed. Penetrant removers (substrate penetrant remover) which wash a substrate, 
such as a drug solution and pure water, may be supplied only to the upper surface or the 
undersurface of a substrate, and may be supplied to both sides of a substrate. 
[0124]As substrate processing devices other than the above-mentioned substrate cleaning 
device, It is applicable to the resist coater which is large, and can apply to the device which 
processes a substrate face using a treating solution, for example, carries out spreading supply of 
the resist liquid in a substrate face, and forms a resist film in a substrate face, the substrate 
developer which supplies a developing solution to a substrate face and develops the resist film 
whose substrate face has been exposed [-ed ], etc. 

[0125]In addition, it is possible to perform various design variations in the range of the technical 

matter indicated to the claim. 

[0126] 

[Effect of the Invention] According to the substrate processing device of this invention, by a top 
cover mechanism, atmosphere interception is carried out and the upper part of a substrate is 
processed so that clearly from the above explanation. The facing site which attended the 
substrate of the top cover mechanism is washed with a top breaker style by the top cover 
cleaning means independently allocated in the flank. As a result, as for a top cover mechanism, a 
facing site with the substrate is washed by the penetrant remover, and prevention of a particles 
generation is attained easily. 

[0127]According to the substrate cleaning device of this invention, the substrate which holds 
and rotates to a substrate holding means is washed by the substrate penetrant remover, The 
field for the substrate pairs which counter almost in parallel with the upper surface of a 
substrate of the counter member rotated [ above a substrate ] by a counter member pivot 
means is washed by the member penetrant remover from a regurgitation nozzle. Thereby, since 
the field for substrate pairs of a counter member is washed by the member penetrant remover, 
generating of the particle in the upper part of a substrate is prevented, and it can wash a 
substrate purely, furthermore — if the slanting upper part is made to breathe out a member 
penetrant remover towards the field for substrate pairs from a regurgitation nozzle and the up- 
and-down interval of the field for substrate pairs and a regurgitation nozzle is made to change by 
a space change means, while stopping the occupancy space in a substrate cleaning device to the 
minimum — the field for substrate pairs — the whole region can be washed mostly good. 



[Translation done.] 
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OadSfctK r^BlP 1 0 0 a tffittl 0 3iSatteHS 

£tiTv^ 0 r.(7)ffftiil 0 3fi^hiffl 0 4 5r^L 
f P x o Tift / X/V 10 6 t^BQIx $ sh/T *3 9 , r <7)ft / X/u 

1 0 e^^ffi^ftffiw^Tffit^t-^^^v^o ft/ 

X/W 0 6ttg|ffi^}|gi3«tt/ft#tt»|ft«icatRWlC 

X/w 1 0 6 t ^HRlJlSSS^^^ifw^Stt^^fttif&JR 20 
[0 0 0 5] StRWSrRX-CEWEi^tR 1 0 0 IcspfTU: 

1 0 7 t>0$^ft« 100^ mff<\z¥mn 
x*mm<o¥m-?hz 0 m^m^i 0 0 tissue ± 

^lUK-ffi 1 0 7 OEIte^i^KIJHP 107a^fc^ r 
0>IWR 1 0 7 a fcflfttl 0 8*S*3feS^^ilTV^5 0 - 
(DW§& 10 8 tt^E— ^ 10 9 (DttS^tti^igfe^ ftTV> 
5 0 WWll 0 8 0WfiotS/X/H 1 OtfEKS 

nrtso, :©s;X;n 1 oo«#isw^igf 30 
'MflHcB^-ci^5 0 ft/ x/n 0 eom^tmm^, ft 

;x>i 1 0 tmmmm^^m^mm^m\m^ 

csiKSixTtet), Sfc, flftti 0 8 fcft/X/n 1 0 
fc co n R tt ^Fffi tt # * 0fe&aK itil*tt £ fttv 5 0 
[0006] %z It, ±Tfc¥fTCE«SixfclHlteSl* 

«i 0 0 t±*iatisi 0 7*ffltfi5»-»aas:^ 

-TS^yXl 1 l#ER3ix-C*5 0, 1 1 

xi 1 KDftM&n. a^a^ic, HiESixasswa^ 
[0007] »±oj:5K#asnfcaw«!a§6«Kj3 

[0 0 0 8] ST, Jh*@HR7*J:*CiHLfc«l 

wtelgKjifVi 0 2fcio-c^«fSn5„ ft^T, 
[eWBK 10 7 &mi&%&i& 10 0 (0 8 

<DftM) K*t»Tl»i-5- io5fc± 
4E 1 0 7 *r**t-enn* brmte-r ^ D ehe£«p« 1 0 50 
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r»Rwfceasn, aeRwt>ia<Ei«rtRi 0 0*5*1* 
1 0 7 trnmLxm^-tbo sfiwomtet 

t . ±T^»P^ PlOOa, 107a^ 
b^Fffitt^?:fAlM s b, ±T<£>ft/X>l 0 6, 

1 1 ofrhmm&£rffcfrWiz%<om\zmit£Lx, mm 
[0009] roipKiift&a^feftiii&ai-tfw 

Bfk 0 0 t JigBlHltetR l 0 7 t-eEM^ix 

tfHteSnfcXft^aci^fttt^fiHft^^ tth\^s 0^5: 
££ffii 0 0j3j;iJUJS[p](BIKl 0 7 <D\z\mc £ Zmfcfi 

ttlSti* ^^1 1 l<DJg^B»^£#^l 1 2^ 

[0 0 10] L^L&^e, ::<&J;5fc*J$£*1"5ffi 

$ 31 ^ ft if <o £ fe* o> # v \ ffl x. fi i5tf#-^a ft ^ 

[niteftjftjaa^iow t *j v > x , s<s±Kf+ s tti^i 

IMHtioT^fco ^o_bgpiHlteSi 0 7c0^tl 

S5:ft6tO^ LT#P?l¥4 - 3 0 0 6 7 3 
[0011] 

o 7<0Tffi*^**/X/u*»lbS*5Kili*«^3S« 
Six, **ibK»«*«t5=f$03S^*>ofc 0 

[0012] se^toa^i^Jts^s^ssr 

Lfcift*ftissffi(De*»a«ftStEfcfRrJ«5 r. fc t> 
*x^ti, ft^««^fe0)*m*l»Jh^5«H»i:LTt> 

[0 0 13] £fc, H8K*-TJ;5 4*«W^±TSrjt 

iifcM^isrtt\ aetRwoiiite4 , ^fc*n-"c±T 
a»b*a»«:iftfti-5K«"ett, -m, mat&w&frft 

[0 0 141 r©J:5**fl!fK**"CftSn 
fttOTfcot, ^Sr0(E**ftas&S3EK«faftS: 

^uT»a*fT5S4E»afi«Kiiu #(-s«-6o 



(4) 

5 

[0 0 15] 

fcss (w) £ ate mm'Wimv&mzM 

f£»#a (1) fc, S«S:j*A/T?frffiSS«t?F#aK*f 
|t3LT#H*3HWr*-5±«aiE«fll (6 0-6 7) t, 

M&Bmmto&Rfc&AstzttfaMGL (6 0 a) &ft#-t- 

•5 hnW&fflfc^fk (3 7, 3 7 0, 3 7 1) fc, £J3: 10 
[0016] &&0>?gitifti 

lwic-efo-5 0 

[0017] mm. 2 (C#, 5 560^(1, ft#if 1 I-I5*c7> 

a+SMSsat-*3v^x, iWfE±gBttft8^af4, ffiia 

g& El A/ ^KflflHft £ ft 5 fc » w ft # ffi £ tfotfti- 

5ft?fM#t^#& (3 7b) t, mvmmm^tkt 

<9 m£ S ii 5 fttfft £ flfl SSS* w SSa A/ *r»KnSMflt [6] It 
Tn±0Ji-5,n±ajy XVW (3 7 a , 370a, 371a) 20 

[0018] ffjfcljL 3 K^SfSMW:, ft* 1 !' 2 [ClfElfiO 

a (7, 70) t % itta«Hffi*tt»*ft*»6>fly&*nfc 

&mmZMM.-t (2 4 a*3<t0 5 2 8 a, 24 b 

£J;t)<2 8b) t, iuEfttt^l-ft^^tifcSSWjSl 

mmmcm<mmm±uu ooi t. 30 

[0 0 19] M*>S4^53PJte, W*52 43j;U j rt 

(6 7) £jwtu Hfffes«^a»gtt, ±8B*ft«« 

y X/P^^MIESIS(-BAyfcg|5{5:ic[6](tTft^^iitB 40 
■rzmifflW^® (so) Z£b\zWiz-Z>h<Dxhz>o 

[0020] SMfSsK^SSSKte, MfjfcJg 2 a» 4 S 

ot, ffi£££&9£1Ettu huSE^« (vi gg A/ [6] 
t miE?tffl / X/P t ©_hTR9PI£\ < t fc^ 1 nil 
(hi) ir©IiiaiSJ;!J t>*$&fg2|R]H (H2) 
iwF^T'^5-T-5ffilH^5#© (4 0, 6 7) ^<75 
PflPffi^K¥a&ftJ»b-C, '>^< ttmrl5±TWW^*u 50 
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faML\cfo\ixftftm%v±ttii-5%i2mffl^& (5 0) 

[0021] m$&i6\z.%z%mti* mm&mm£it~o 

[0 0 2 2] S« (W) Looj5r3£cD§& 
K&IhNEM (J) «r«P'C?^iS««:lHHK**5a£S«»¥ 

( 7 , 70) t , Miass^^atc x^ximz ntz 

ffiffiCDl:Sl'*!-LT*t|6]1-5)SS*t|p]® (6 0a) SrW 

0) WIBStS^-^ai-iSSffiroiHlilEtttB&T-fT 
^tt (J) Srf'W-, Bffia^lfPM^Ifilte**^^^ 

wiHite^a (6 4) ts mfflfamt<om%ttfamc\tn 

ItTgBtt-ft^fg^Pifii-rSlbm/XyV (37a, 370 
a, 37 1a) £r#U w (nntlW/ X;w^PjOgp*tft# 
ffiic i o TflWa*^ SBtwStEWlSlBS:**-*- 5*1 
WiSEiffS (3 7, 3 7 0, 3 7 1 ) i, ^{i^S^i 

[0 0 2 3] ff*ifi 7 If*rfi6 \Cs£lfc<D 

Sftft-^iKBi-fcv^T, ftffiEBttuy X/Ki, RijiefitiiM 

ftSicftt+T, BtrgaetW/ X^bI.T^*±*(cft# 

»«reta-r5fc©-e*)o-c, ft&EStgft^s«(4, nm 

Jcj-|a]ffl*ti:inBntm/X^t©±TPfllfflS:, it 
^1P B 1P« (HI) fcC©*lMM±9fc*#fc*2lWHI 
(H2) fcOlB-C«3E-t-5IBBl8EH*a (4 0, 6 7) 

r©|BJRS^5#aSr{BiJWUT, ttfrffi±T 
IBJHS-iS WfEU 1 Pm1Pi1*5 <£ t/WIBH 2 Ph^H©NfI- . tuta^ 

BWB»lRrtBW«s»*aS:!S!* LTDWEetW / X^»6 W 
SK31BIP#a (5 0) Sr$p3{c«x5t<OT*fe 

[0 0 2 4] *38W©f^ffltt*roi:is?i T-fe5„ 

ffiiJgBlcE^ $ tbfcJhlHMft^a!- i 9 ft)* £ti5o 
iot, ±lfP«afll(4±g|5iiKft^#a^^Wft^ 
aEW©f^ffl*:Slt5wi:as<cv\ -twit*, 

[0 0 2 5] W*g2l£&5H^cO£«&g|!gK*S^ 

Tii, ±a5SKft)*#ai±, flwas«tBA/«»i^*fwa: 
^ft^-rsfcftrosfe^^^-fsft^wi&^a t . 

ft^#t^#a<t "9 «*&$ti5ft^*SuSS«<0BA/ 

fiftfagMit- fa »t -tutttj-f 5 ?tm / x/p «t i? fitfifc $ n 

5o ^C>M*, ±<ffiffiR»»Ht, ettti/Xywi^Pim^ 
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[0 0 2 6] rrT\ rgt^j ill, &mzffik,titt 

hy, I PA, MIBK, MEK*©#^#Jft£«rg' 
[0 0 2 7] f»*3S3^6!80JCOS^fflSB^^^ 

«ojg[ffi£l&^Hfrl 5l-l£I££ft, £«*>?>»tfcSix 

JhftTWE0iRttlc»<»»B&JhSfWi, SrSfctfiJi 
5o *bT±»atlKfti*#a«>ti:til/X/UH:, fRUfcBSlh 

SrP±Hii"5 r i T\ i5ti#-ffico|5$9 £t^^±SBiiiK«»C 
iS^LT^lcgcSLTtT^nSo ft&ZitZk* Steffi 
cnn±fi:i^^igJ<»^L^< it, nti-li^ttfcffioojK^^ 
j&SflJ x. ft 5 <n T% iff Si" 5 SBffi t ifefrift £ ft tl 5 r. i 

[ 0 0 2 8] If*ifi4 t«5iSW^*tti«LaS6flltCt5V^ 
Til, ±«BJtiK««^iS*^tt^«#iHiaH!tfl, 

tWST, ±SBJliR**#a©a:ffi / X/ua>e>£«Uiffi^ 
ft:*tl6lSMfc K [6] II TSfc#-??£ £ Ptttii" 5 0 ft *? *, *S fc 
88 R3 L fcVtm T ±SBii j& j&fl! (7) £S K Eg A. ft: *f [S] 35(4 c£> 
}»^lT^ti6(Dt\ Sfe^^gfe^-^SSI-^TtT 

ifeio T t>Sf+**RJt *ft5o 
[0 0 2 9] B#*5K«4»W©»«*a»«tl3V^ 

Til, ttUjyX/wt ^^B^ft!#iRi«Wfl[KiRiilT» 
»±*tjfci^!R*ttffl^tS<J;5l-ftoT*5 9, i-ftto 

ft<^*iLklc, Sffitcffi^c^^i^iag^tiT^ 

(^lWIBt«2Kffi) *ft-Pfto*«"tf, ifc#»#W& 
^aic 1 o T Pttti 7 X/v^ &»|pj*MfeC|ft] HTft**«s 
n±ffl£ftTgfc$-£ft£ 0 r ft Id 19, X*ld^fd*tft 
a{^lc^V^T*#»^^$ft^*^^ / >ft < tt2i 
£lc^{fc£^T, r^^ffiSrj5fe^i"5^T% *tfri^ 

Hi/ X/Wl^*±*^gfe#?SS:iitt5LT^5fc», Sffi 

1"6ft:ltTlV^T\ K1£^3l!£e H 5 £ * * 

[0030] stosr^-c, r±rrai«j wisas 
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PflPS^-^Tfct), gV^^ftli, fflRHBA/*:*H*]» 

[0 0 3 1 ] Sfc, rfflBSfaSH^aj fl, SuiBffigidB 
A/ft:*f[Rj ffiffi i ituffittffi / X/U fc Srffi^tt t±T*fil t 
»ft (#») S-BrTiTfBHSraEftS-arSfc^Tfcfttf 

TU<, &5W1, aE*RfcBA/ft:»lft«Wti3J:Wia:tH 
/X;uco^5r, rftfc^±TPBlPB^^-f615t-# 
10 IftS-frafc^-CfcoTfc «fcV\ 

[0 0 3 2] ifc, IWH*K^SfcJ:5±TmH<0*JE 

£fcllSvMcjt^6*fal£ 1 @^*«tfcoTt 
1 < , Sv^ciE^< *i#n*5j:tJ«3a^5A'|6]l- l a«£ 

fc Htt»lHlffi«-t" 5 ftflST? *> o T t It \ 

[0033] * h j5fe#ffi«t^aic 1 5 P±ffl y X/U 

TW s »l Pel HS *5 «t V» 2 f!i] M <n P#ftf it , 4: n± 

ltli-5t0)T*>oTt«tV>L, ^ftl^p^T, iiTPeld 
20 # % JSllBBl3S^*2lBIBI^ *fcr±*2|lllMa>&JBi 

y Xyuo 3 t tv>i* ft^-*^tB*|-ttlc#|ft 

»»*ftft««e>. i^^iMtiit^tOTfcotu 

[0 0 3 4] »**6|C«5JBW0S«*»IS»C*5V^ 

tii, *««»*»K««fSftTiia*g*ft5aHRas** 

ftj^Sfci ^gfe^^ft, ^^ic, M^§WtEite¥Ki-l 

_bi5jlcl5 If spfr I- *f ft 5 ft iBri^ et Hi / Xywi^ 
30 6>oSuWife}#-}RtJ: "9«c#$ftS 0 rftl-l^, >ct[^a 

9 su(Dm#Etfp5st & ft, Kffi^J* 

[0035] rstRgfe^j in, Sfi^r 

9, fcix.ll, HF, BHF (/^777F7y|) , D 
HF (*3R7y») s H3P04, HN03, HF + H 
20 2 (7yHKi*) s H3P04+H202 (1)^1 
> H2S04+H202 («®tifck) , HC 1 + 
40 H2 0 2 (JS^StK) , NH4 0H + H20 2 (7^ 
-TSTk) . H 3 PO 4 + CH 3 COOH + HNO 3, 

fi. a«o±ffiicM^LTBag$ft^^+^a«*f 

I PA, MI BK, MEK*©*aMS*JftiT4:^tfo 
50 [0 0 3 6] ff*fl 7 !Cfil5*W0SIRa*S«t j3V^ 



(6) 



**±n % WES#iRiffi3iSEiisti-cv^5o zlx, mm 

& sffi^i- fpi b t (rj 1 1 x nwvc&m* ukttiztixiffcftzti 
5o mi-ct^, mm#famc&^xmtfcftm*m£ 

*f|pj m £ ffcW-f 2><nx\ KS*tlPl ffi ^ K Sr ft » I- 

yUCO ±T A* In] (7) ffl IS £ ^H-f 5 fc* tt T? ct ^ (7) T\ Sffi3c 

[0037] ft*sr~-e\ r±rraiBj ftfttsSffi 

^iftS t^H<7)E(tt^fc5o 20 
[0 0 3 8] r^H^Jg^Sj ft, ffrfCWflSBtt 

StOTfcotfc, etU/X/uSr#ftSii-5t(Z>-efco 
Tti<, fcS^Wu *t(«lffiW (StEfcfftffi) fc££/o± 

[0 0 3 9] *fc, IWBBE3E#BHcJ:5±TIBIH^*3C 

ttfN*. (a6*atftBff) tsit/ttfflyx/u^i: 30 

»^-e*>oTt<t<, sv^icie<5<*iRii3J;a c af#* i 5 

* fRi \^ i ffiffi * fc wssEaat- samotti 
[0040] as^ttfiti&^atisftta/x^ 

;U(7) ±TWIH*s* l WPK*5±t/» 2lBIM0>l**!tf\ S*t 
Hi / X?v<n> 5 ^£)'>ft < t fcvvf ixj&»— ##tH*W*jK:# 

[0 0 4 1] 

[0 0 4 2] <^lHJ&#iJ> 

[0 0 4 3] EI l *<li»lllK:«S»Ete« 

*aaat*<o**flc^^ ditto wi^si*^*e* 50 
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[0 0 4 4] ft4b\ *3BWK*3^-C, rgggfe^gBj 

if £ ffl V > X £K£ 9 tc ft&t 5 »8S =f 5 ft if 

x. fi\ K«*Efc»ff f+» L T ^ 5 ^ ft mm^<- r 
^^/uftif?rM*ftifoy >^jR-ClSlcVNl*i-&a % s« 

affifcjifcM$nTv^5<H*fcfi*^^^^^ftif(o&jiii 

[0 0 4 5] StSWtt, &m%ft-^&k LX<D7, 

v-<-^ 3 to±ffit(4, StKW^^ja«»S: 3 ®0rW± 
^f*^i-6ggSJjt 0 ^4/j\ ^fcf^-x 3^»tJt>o 
T^IBTfilSiS^TV^^o ftfc\ @ l W Ftlt E1S 
/j^I^S ic ft 6 r. fc SrS ZltM^ 2 rogESIj tV4<7) 

[0 0 4 6] # ( ®ftb°>'4(t. SSW^^WiBftSrT*' 
*>&3cJ*1-5£t*ffi4 a ir5:^ffi4 a C$«pSnfcJ6* 

^±345 9 E4 b tSr«x.TV^S c 

[0 0 4 7] 0te$ft2 <DT)$ittmU*, h&thfflffi 

y t 1 fcftft*ix*:*tRWS:«Bjt:*|pI^«l^ J M V XM 
[0 0 4 8] @Ktt2ftf^lrfl-f6SWM 



v>^ 0 *#»^ff7^iE« ; 8ic»a^$nTv^§ 0 

8 a{c»||JRP^9iSiiiiS8tt**L, *fcfra>#tteff 

8 btc»^7k«^asi 0 3i«*asa(tsnTv^5. 

151=8 a, 8bMM/^/lla, llb^ttfe 

nxv^T, rjibMIS^l 1 a, 1 1 b^MEBSr-BJ 

1»W «9 iitft^f 5 X 5 left o TV^ 0 
[0 0 4 9] 0(B(|ll2<Ott»ffiSlJ<Ort*ffifci5lsj^JR 

iMMf 7 co^liffi fc omottmH:, l 2 t ft 



11 

tt htitzMZM l 4 kit l 5 (cjg98Nftd 

^^TV^T, 2 0±*SSap(7)»ft«tj|&$Sl 2 a 

i*b*V>"<— * 3 irfflRWOTBBfc^lB^M^ It 

[0 0 5 0] "t LT, Etett 2 hfctM»*5 % « 

.hffi-C-Jr— 6 <Z>JS 2 1*SH^W 

[0051] g*ta«-2 1 pifBtt^ttao«W2 2 

a, 2 2 b^AKSiXT^T, :tlMtfJ^?ft2 2 
a, 2 2bi^r-v'y^l6^iBi:l:J:ot, 

T-ffiffi-C K— ^yjRttW® 1 ^ft»ff 2 4a, JR 2 <7)# 
SKW 2 4 b tfSJKj^SixT^Sa ^r— 6(7)^iB 

ch: [*Hfl!jcottW 5 SBtt 2 2 a cortilS t (nm<D^mmm 

^r»5»l (7>#ttW2 4 a Xfo 5 , rtffiU^tt^O WW 
2 2a (n^®^MajJ^tt^J i 9§ : PW2 2 b GQft!£B£<7) 

H^SPp1* s *2(7)#}SW2 4 bt'fcSo 
[ 0 0 5 2] mi <F>ti$WflS 24a oiBEfflSlcteJiS* K u-f 
>2 7 tiSittlSlBtSixfcftl 0#*«P 2 8 a/j^lt^T 
(7)#lP 2 8 ate, HctJIiffi 

SBI*Sti*«ni:L-Cfc«fiBU H#«n2 8 a 
b*i^4IH?RW2 4 art<Djitf*:fc»3l$ft5J: 
Jtitl/^o »2 0#}*(f 2 4 b (PJSffilCllEiR 

KW^2 9^»iiSt^^HfcH2^S^P 2 8 b#R 

[0053] ?&*5 % euETF"?^ Hisa s ffiJifc*5- 

tSrWtSfcftt, #ft9l!9«W2 2 a, 22b, S: 

W2 0lcK«*n-5«ieS:^t^<-^«fBtt2 0^, rco 
[0054] 3? 1 , %2 (DmUW 2 4a, 24b cO_h* 

SffiKKtt&ixTv^o JMtt&JhSW 3 o tt, ^co^ffi 
gtf 5 0 \c J; o TfTfr tb 5 J: 5 § ftT V > 5 0 

[0055] mMfs±nu 3 o ico^-ch 2 xt; 
(omxmmm. m3te±mmmxh% 0 mmxitmt 
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ffi3 la, 3 1 bKJ;!K mm** < <D^W:<DW\tilMftU 
3 ia$Jgfifc£Jvt^5 0 ^(D[HllR^ftgl5 3 1 ft, XtV 
ft^ * 1 l£^£ft1t&RW<DT&£tiL&\^ [nJi&Hf*] 
353 l^«LTV^i:#, |EI<E£*l5*tRW**£>fi9 

®btiz>?ffc&mMm$m3 1 a, 3 1 b-esttih*e> 

ft, 0l|X*fta 3 1 , SitflS 3 3a tcffio Tfj? 1 ©a* 
If 2 4 aKlW, »lWft»P 2 8 a^e>^"TS^ 

[0056] sbc ni^rta 3 1 <DT$t&\a*m\S. 

10 g|S33a N 3 3 b tty^M\HU3 3 c^oTV^o 

mm&5±uu3 o\ax saa5 3 3 a t§j#£rt«3 3 

A'fafc, ftifigB3 3 a fcW#3Brt»3 3 c0>IWICH«« 
Wflt 3 5 a^JF^£;}XTt>T^5 0 r<7)j»3 5 a ASft§] 
^M2 2al:lA^S^HC, Sffiffi 3 3 a 
l<n#tS#2 4aW:, ^0fi^3 3 c^, ^2 0# 

fttt2 4 brtld^A^ttSo 

[0 0 5 7 ] JR»W±*»t3 Ofctt, -Sjg§f5 3 3 

b tmmm^lUS 3 c ^<D±STi*^£ftT 
20 *5 5, r^)iS*S»»^ttnJSI*lKl^, ffiS8B3 3b£«J 
#3fej*lS»3 3 c<7>|HKR»:tfc<7>j*3 5 b^?FM^tLTV> 
TV^o 3 5^fhW , 9fflSW2 2 b tttcAStlSt 

fc fctC, K#*rta$3 3 c &%i2<DWmW 2 4 bftlOl, 
SilLSFB 3 3 b^ N gttlB*t2 l ^icKA^nSo 

[0 0 5 8 ] ^#*ft^ 33c Ortffl](4, ±*^Slilj L 

W4ffi3 3d«^ :(7)fffi3 3d^ ^1-6 

KiBV\ » 2 ©#«Eff 2 4 b fcaS*^ «2(0ft?«P2 
30 8 b**b*SSix5ritc4S 0 

[0 0 5 9 ] rc0KfiT14, %2<D$m\3 2 8 b^fcEI 
3 1 , filS 3 3a, mi <D$mW 24a, ®1 <D&9L 

a K W ^ 2 7 SriftTKiSiiSo *LT, r. 

<7)*ffi«-Cte, Il«tf24ai|10«P28 
a, m2<D$mW2 4 b t%2<D$mn 2 8 b^, *5S 

40 [0 0 6 0] flStfcl»itSH5W 3 0 (D±*flB©SBffiKtt, ± 

*^b3&5±ffi3 0 ajJSJKj&Stl/tiSQ, :^)i:ffi3 0a 
[eft, EliRSRMn3 HCifta*oTjriii-5±«*iE** 
fg3 7 ^^t°>--<-xgfe#^g:3 9^ISB^tv^c 
[0 0 6 1 ] ±flSXK0l^¥S3 7 (*iPJ^±^Iic 

ti:UiyX^3 7 aWS3 0 a (DHS±[cia^$nrv> 
So r^ffl;X>3 7afl WH^W^3 7 bSr^U 

50 t»«S3 7 c [ciaw 3 7 d &mm#Mt£hx# 
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9 , EI 4 £ 5 KHMfllft 5 O^±50BPB^/^3 7 

dffiS) ^_hSl5|gfi6 O0SSW^)^« (TE6 
0 a) ^«|&£ft5 0 

[0 0 6 2] Sfc, * tr^-^i***a3 9i4, 

x 3 co ±B £ S«w t (7) m Rfi t jffi* Sr*J&-f 5 efc 
ffi/X/U3 9 a ^±ffi3 0 a 4: jfjfi LTffi^L ^^xTV^ 
5 0 r^w±tby X/U3 9 all, HPH/^y3 9 bSr^L 
T«*0W&«3 9 c CEf 3 9 d«S3gii8Stt*ixT*5 10 

19, m 4 \c^-r x o 5 oicx^mm^^s 9 

b^BEH#J1Wt-«to-ca:ffly X/U3 9 aT^M'fcM^tf 

3 9 ate, frt-^^H5M7k^J: ! 9^t 0 y-<--^3^¥iJ* 

TEtt£ft5 0 
[0 0 6 3 ] tLT, ±95 JtlSac^^a 3 7 t ^ t°V-< 

65-itSW 3 0(7^^)1 co 2 fflelrKESStiSo 1"<cto*>, 

tcox% ^£ftfcffi*tt±fKB 
fef&6 0 kx tf>-<-* 3iS|lHEi"5r t-C, £EMi8 
o Ttt*a«ff # SE 5 J: 5 I- * 5 . 9 K±»jefc»5 

j£=£gjr 37^ t c 3 9(1 JRH&l&lhSB 

#3 oicBttsnar fc-c, ^i!i-r^±SR«i««t3S 

*&*^+^-efc5#^fctt, ±§BJSicSE^¥S 3 7 £ * 

tr^-^jji£»^ar3 9i±, -ttb-ettfRiftB&jh mt 3 0 

<d 0 h <D 1 ffiBFf co^tcsag £ tiT t J; V \ 30 
[0 0 6 4] z<DW&&\&Wt\z.&^x&, *t°>> 

t)fflbti5Slc#-^5r9J#^rtgP3 3 b-eitt±»5JB- 
£ N ^t°^-<-^3 i9T*fcft5»Hi*Stt«w3ik 

[0 0 6 5] fiSffcBSiklHW 3 0 <0±fE|?##i!jf4, #1^ 40 

4 0 [4, /K-/v*^ft^JSfcn<E> 1 tt£lR]Btttttift (SI 

fcmtffttetZ&WMM* ocoS£{£Bf- 
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«W3 0##iKSffi»£ffiH£*5 £ 5 l-*J&£tlTl> 
[0 0 6 6] ^t 0 ^^^ 2/* 1 ©i^fcttt'MBfcHIn 

±SBW3 0(Z)fflP 3 2 <£>££R <fc t) Vh£Wl£:frLT^ 

[0 0 6 7 ] 5^tt6 1 t4, J^7-A6 2id[pieSi / ± 
tXWPSixTt^o S^#6 H£ttfiS&:A-!J 6 3^- 
ft:|@Ite^l-R5f+»te)tLTV^5o •frWflfib^-U 6 3 

aft*-* 6 4^,iEifjtt^®s$n/c±si7 0 -y 6 

5 k(Dm\cm^^ h 6 6^ttig£tlT^T, 
-?6 4S:Elli-r5wi:fc«t5 5:«ptt6 l fcfcifc±8B 

[uteiS6 o^&fi^^tts j ja 5 icEHESJxa «t 5 

[0 0 6 8 ] 5J^T-A6 2(4, S»i«6 7tC 

ctoTfl-l^^tl, :^ff7-A6 2(n#||[aoT, 

l t ±aj[EHctK 6 o t*&m s n a «t 5 * ^ 

6 0 rtn^gTii, ±asiiI$5S6 o/pxt n yf-^7^ l 

fcMS^, *>5VM4, ^Tv-y y^ifCfS^^iXT^ 
6 0 -t It, H4K*+J:5Ki, rcoffi»iJWtfi!Wa 

[0 0 6 9] ±^[H]teffi6 0i:, ffitt0IW6 

(*58M^#lSl«Wtc:ffia) t\ S«w^M 

K«»ftffiiCfBSU S(f^±§l5Mgfe^a3 7 (# 
5S W coat fiilBfl'fcffi S ) t <t 5 *K<«*iSflt|& $ tt S r 

[0 0 7 0] HICRot, ±*BIi]te4K6 0<d^6obh 

P2tt«aS«l 6 1 (D* ^$Bi-te> 7 0 

ii^tl, ^^TSa(7)gfemS^pSP7 0 ati>bX¥^ 

7 0BEW7 1 wia«stt$;h/o^5 0 rcoiaW7io 
sffigi5n^$tLTv>T, -*^^sat ; 7 1 astern 
mmm9tmmmm£ft, v&tow&stmi i bicn 
^tKW^mi oasjgsssRSix-o^. #^ftsaW7 1 

a, 7 1bl:fflH^7 2a, 7 2b»ttnt 
V^T, m&PIH^7 2a, 7 2 b ©IJSBflfcSO 9* 
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[0 0 7 1] ifc, JiSBIMItetS 6 O^tfiL^BBPOrtffi 

T, MM^SS 7 3 (7)TS^^aff«t^ 7 3a ± 
^Steffi 6 0 tlESW<o±ffitwW(7)^rafc»j^ft»#: 

[0 0 7 2] H4I4, ^att^Wftl^^jERSr^i-^p 
JS, IS*, ftft^tH:-teft]»*i-5fcft(7)PPB/</i/^ l l 

a, lib, 13, 72a, 72b, 74^ JffitfclKJlt 

Elte+S6 0^g«f|ii]**i-5fcfe^S*BI»6 7 p± 
l\W X/U3 7a, 39a d^^#E7K^*JftfSifl9S:i"5 1 

7 b, 3 9b tS:flJ*l-t-4t*^tttfiS 

^^tt^jo 0j»^5o(c(^ »akBs±a$w 3 o «5 

mwns oimmm4 o«fflnt N j»iw»jkaj#3 
t, afi*Ewicjsi:fcj5ic»*ii=*s, ar/p^^ 
r *s "9 , &sffiw r t ostif- 7° 0^7^ tip c r flttaa* 
»-=pa, K2WK#a, *fctt*3»j»¥aKi*aa-*- 

[0 0 7 3] Sct % EJlJiro J; 5 &«J$£#^6SB<7)» 
fE£0 5 (a) ftV*U2 5 (d) , fc«fcuq!9£#fiBL 
TiftM-TSo 0 5 (a) \t^>^y9 1 t#1"5S 

«wa)||««lSrtT5JR*S:*U 05 (b) tt_LgB@ 

(c) \*mmw<Dffi&9m<DW;n, @5 (d) »ssw 

Wft*«!!a^*t«S:*LTV^o 0 9 ft, 0 5 

(b) tWlS-f-SSJ^IbfHttB^t^t?, ±SBE*ag6 

o fc^try^— ^3<z>ftj^aa^itS:*LTv^5. & 
[0074] fmjM<o±#<Dmhfc^x&TKmsL 

[0 0 7 5] ^fJfe^SlRWfcJSDfcft^n^^ 
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«»»5 0tt, 7*r«#PU-C, ±*BEHES6 

0 S±#**aKllfifc«fc(fc11S*, _h§l5lE!te«6 OJrx 

HHMI 4 O^ffffflLT, *lkB6Jh«W3 0S:TI»**^ 
l SrjaBB36rtSBW*3 0Wi*tfiI^5 

10 [0 0 7 6 ] Z(D^MX\ 

SSw ^ t c > f t ^ ^ 1 1-? 1 1 S to 

[0077] m^x s sfiwosttsi^a^toafc, 0 

5(a) [C7^i~J: 9 iC, SiJffllSP 5 0 14, iSBEUHS 6 0 

20 fciKBffiit<Z>**-C, JBfikR±»tt3 0Sr« 

fcl_h#£*5. JR»Kf±«tt3 0/j^««4 OllifJ 
±##®j£tl, fiJfiF3f£rt«B 3 3c E 33d ^SftcW 

[0 0 7 8 ] £ h t, 5 0 [1, KftfflflWf-S-Sr-S- 

suites *u iEifctt2 tH&snTv^a^ t c >--<-^ 3 
^ ^ (o ,b &m 5 f&itttts j * ^ 0 1 — f*^ tdfHite-r 5 

ItH^6o Lfc^oT, ^t°>-<-X3(-f*^^nr 

[0079] ftv^-e, r<ott«-c, ffi«^5 on, ft* 
a ^r^*i-5 :itJ;^ gfe^-rSft^V 7 (7>gt*^#t^ 

40 ^K#UTIB*<JK«ias**fi 1 5^4:* - e#«. 4 

[0080] zom^^Mom^ inite^tt^s^w(7) 

SB 3 3 ctDffimS 3 dXStt±*?>^ ^^I4ffi3 3d 
Ki&V ^ 2 ©S^jKW 2 4b S 2 (OSNJK P 2 8 

50 [0 0 8 1 ] li«S9^tIfiwi:«^ti 
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h^v^yfm mmm. *«**«fctas) tit 

tt, fcfcjitf, HF, BHF (#7^8) , H3PO 
4, HN03, HF+H202 * H3P 

04+H20 2 (UygHizk) , H2S04+H20 2 
(JSKJStK) > HC1+H2 0 2 (*KiS7K) , NH4 
OH + H202 (TV^e^TiiTk) , H3P04+CH 
3COOH + HN03, 3 + 3 ${£T V A, 

l^5S^^^>l*^M TMAH (fh7' 

[0082] i^s^jiiKa^ftawFmasftii-ra m 

Blffl^/^i l a*fflj*LTfcfr*e«&«7 a^E>Oi 

fctK, I9«5 0(l »ftl»±att3 OSrfB 

ziKSSffiBfcTftL&B^^T, ^t°>^-v l left 

£ *ifcS«w^ja»K*i-[n]i" 5 ift £ ^mm&]±nu 3 

oco[n]iR|gi*igfl3 1 &fiiH^)o 
[ 0 0 8 3 ] £ 5 0 *iicoi!ffl]ftiiJ«fn 

U m®J^-^6 N 6 4ttKV^|CK*f*lMjlC|Hl(5l-S 0 20 

rmc± 5, ± K^stett 2 . 6 i^mc^m^u^ 

ft 6 0*5<fctf* fcT>"<— * 3^ J E:ii'€:ix^+'tS:ffi5IB 

7K¥ fcfitf* $ ft fc ttffi t? x * <B « ffi * £ 9 5 i&ttttS 
[0 0 8 4] IT, WP^^ lib, 72b 

»it tt^7k^\ KKW^iTB^^Jfcl-lpUtT* 30 

l&SixSrt^ftS. £oT, 7 a , 7 0 

L T ^ 5 Sr ^fi/K "Cft V i lifefr MSiS S SrfT 5 □ 
ft 33, »itLT(t ffittyy*, mftM^>7kft 

[0 0 8 5]»v^H5 (b) -e*-TJ:5l-, 

5 o nmmmm e 7 stah it, ±smtes e 0 £Ti5$ 
£-^£ 0 rntiD, ±gpmte« 6 0 a^wMasHM* 

[0 0 8 6 ] ftfflgfS 5 0 tt, *«W(Z>ac*«faS:*ttb 

±jfB0teR6 0£>Tffi6 0 atfc6gf» 

■14, HI 5 (a ) i: RHK(C2KKffifK-e«> S sJSJRtkRjhSB 
U3 Ofcm~Hh£{iLWiX*hZ>bth\^ ±$|5lHlteS6 0 

COTffi 6 0 a fc±MM1&?fc&WM 3 7 ©etffl/ X/l^ 3 7 
a#BtH&«, 1~ Pttti/X/V3 7 ad^ati 

»±^t^a^5^©5ta*lRlWi6fiill±KTffi6 0 a 
iSE**ix5(t«i:U"CRS*tLTV^5. iot, ±${5 
EMEtK 6 0 tt, «tfeB±«Wt 30iO ±^K&Mir 50 
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[0 0 8 7] tH«5 0ttBHH^X3 7 b£Blj&U 

7 a *^*W>±*^eta*ixfc#lS*H:^ ±^lH]teS6 0 
COTB6 0 a— fc»*tfl5o -0>Bt i:^[Hlteffi6 0^ 
TE6 0 a LTV^5=f$-^5^ 

i»¥S3 7KiJ:Sft»«aiia^«lc:|**KJ:5ac 

fc, Jl£R|R]fc«6 0(7)Tffi6 0 a £{J^£*lfc|fokte % 

[ 0 0 8 8 ] Sfc, r^p«, ±'M\B\&U6 0 fimSJ^- 
^ 6 4tCj;oT0te£n^rm^^T\ lEfitlCte, 1: 
aiUteffi6 ocnTS6 0 a ttft-*&Sixfc#E*tt. Tffi6 
0 a S:€oT^(^iLt«i:, -ffittX-«W±K* 
T U 38 (7)— gpti J:^[Hlte« 6 0 <7)TS 6 0a 
a* big 9 C>ixTS*W^Sl5 (fc t x.HfJK«KJk«BH" 

3 0<D±ffi3 0 a ft if) \mT-f%Z-t £ft^)o 

[0 0 8 9] aW5 0(i, wtf>±8M£ift 

ffi^S3 7|CJ;5 Kffi6 0 a ^^*;^a^ J i-^V^T, 
S«ffi6 7Sr»]»LT±«BleIte*6 0^#Pf-$-ti:^^ 

WJJU\ 15 (b) \z.$tj&-rzm<Dftmt LX<DM 

B\C^iio\C y »fM6 7Cj;ot, ±^[Hte«6 

fcfcv^, ±*fl$JSKifti^¥a3 7tioTTffi6 0 aS: 
LT, ±g[5(H]te«60 (C0Tl?ij60a) tPtffl/X/l/3 

7a (^ifeiB) fc^±T#fi©IWIBH*r, JKilBBlHl 
«±» 2 B3RSH 2 KT^>fflT3E{k**T, Itibi 1 FhI 

X>3 7 a *»e>TBB6 0 a |C|pJ^T*B*Sr»tffl UTiJfej* 

o tfiftfu {ch% t # co^phh^s? 2 nffiH 2 -efc 

'So 

[0 0 9 0] J:!?a*«jfcf4, *-f*t<JK:, ±g|5|Elte* 
6 0Sr±ffiBU^Lt*t*-e N -T^C^^s F B 1PBHSr^2 
FIIH 2 (C Lfc^ffiT\ etffl / 7 a a»bTffi 6 0 

tiibT*#-r5o 7«:ffiWUT±«B|§| 
fe«6 OSrT^^-it, _t«IilHlte«6 O^TIiSD, i"^ 

IBIKHftJISllBBHUcaOEi-S. r» 

tfMX\ Ptm/X/V3 7aHTS60 a roJl^SPt-lRl 

[0 0 9 1] ft*5, Ptffi/X/l-3 7 ai>bTB6 0 a^ 
W#fi*»ff5i(&f4, ±^Hlte«6 0^#^«lL-Cl>5»3 
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jz^u ±fittufcrffieDtcoras:iiii*fctt«s:iHi 

[0 0 9 2] K±(OJ: 5fc-f*itf. ±^5[Hlte«6 o^r 

ot, ±«|J|hHE«6 0coTffi6 0 a <Dlil££«Sr&jffc 
ft^fSr fciS-C*5 0 LH^ etUi;X;l/3 7aO« 
/K^ttW*lRli s ^ft±*"t?*>5^>^ ±Sl5|Hl«5tS 6 0 

[0 0 9 3] ftjb\ H 9 [c>Tn LfcX-SREIEffi 6 o cn\9cW 
3 0 £fc i^SfiKit mjEifiSuii, thill/ X 

;l/3 7 a *»e>0tlHS*lfc#e7K*^ ±tf5tE3teS6 0 
*»M»7 3a (Bfl#flS) tid*t5i([*r^JbMt5 20 

ttJ^fPlwiEfiilft^y >>tf$i<D Kffi6 0 a o^Sic^M-f 

73f (i 1 #1) ©HtlBt#fi*^«AL-C, C^ffiA 
L fc tt ?K 5 StRw© ft*xe K*3 1/ * T Kl£W_h 

[0 0 9 4] tit, ±J*o±«B3SiRJfcj#- : f a 3 7 J; 
5 igBleli&R 6 0 (Defeat HH#fc. fMflftt 5 0 film 30 
|/^7^3 9 b SrMfifcU wttb/ 9 a d»&#EzkS: 
ttffl**5 0 ntffi/X/U3 9 a ^e>5tfflStlfc#B*tt^ 
*tf>^— *3<Z)±ffi^£^;toh,5 0 -<£>l^ ^t°^^< 

&S*S^fln-«*fc: «fc 0 ife^8fc£ix5 r £ £ "9 , if 

3 9tJ:5**«:«»IHItfft5. 
[0 0 9 5] Rfcl, ®J#pg|5 5 0 tt % 1«S»^I£ 3 

fcH, l«^3 7b, 3 9b*rH*U±«aiRas* 40 
?S3 7 ^t°y^^^fi3 9C£5ft*S:ff± 

(c) |c^i-J:5t-, ±^0ifte«6 0^*t°>-<~;*3 

[0 0 9 6] ±(flH8pfci^£g: 37^ fc°>"<~*gfcif- 

(«««Sja?ofc«*) tt, 0i&fgl*l£P 3 its 
ttlhft ?>*U mm 31a, 3 1b, 33a [C» 50 
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[0 0 9 7] ZfelC, »J«£|5 5 0 ttBBW/^W^ lib, 7 

£$£fflk£-£5 0 *t IT, H5 (d) fc*-f-J;5fc, Jft 

fcTy<— * 3 0 asffiflfcB&JkSBW 3 0 ± «9 ±*lc{ig-t-5 

[0 0 9 8 ] get, mW)^-^6 N 6 4firSJ]SlHrtES-a: 
5fca6^ffl«f f-Sr-^^5o ^l-i:^ ffi«Wco[E3te 

[0099] r ^ftiftxe^is, aws 5 0 ft, f^wffl 

/</UX 13,74 SrgBjjfc U «lttflt-jf&ffi 12a, 73a 
, ±^[Hj|^fi6 0 £* t°y-<-^ 3 £<7)I8J<Z)fi||fi£ih, 

[0 10 0] tt*xew»Tat-H:, IH*»5 0(1, « 
6 7(Cj;oT±S : [5lRlSr*6 0£±#O^jg{i£tttc:±#£ 

»Ma^^^S«w^,lItt]t :5 >4^^S:ttlXoT, xt° 
yfty^ i^C«Ut5rti:45 fl Sot, lfto 
£S W Id 6 ID te^iffi S: %k T i" 5 o 
[0101] K±, ±1E**WKJ:ntf, dc^£»a 

COSfiMJIll, ±SB@teK6 0(7)TS6 0 a {d±SP 

Ji^gfe^^a 3 7 J: D «*Srflfe(&-r 5 0 iSBEIteffi 6 0 
^#8:3 7*s±«BiatetE6 0 ttt»ScLTBK*nsr 

[0 10 2] Sfc, *^©*JMHltC±»ia|g«6 
0©K*ffi«Sr«IW-r5ri:T, finite* 6 0 fc ^ t:° 

[0 10 3] ftts, «^©i!lsiWratR:±»lg]«StR6 
o 1 7s \?i/s<—7 3 ©^ftS^^ftiWttaSrfTtoft < t 

hx<, m^w<Dm^M^nt>tix^fj:^m?^ tct 

hco^tc, ±|fP[HlteK6 0 i^tf^— ^ 

[0 10 4] Stffly 7 a (DM7K(7)5tttl*f^ 
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((DT®6 0a) fcPtffiy 7 a (O^feS) t ©± 

T^lRKdlHlHHSrSftS'BrT, JbaiHjfcffi 6 0 <Z)TiS6 
0 a fct>2«A^lft*tTS:«*SrfBcl&LTV^5 
<£T\ ±35[H]te«6 0(Z)T!g6 0 a (Om£±fSO: SL» 

[0105] frib\ r. 60_hSRlHltetE 6 0 COTffi 60aW 

ft<, efctb^ XyU3 7 a aSRf+ttfcixTl^SfR«[K±*fl5 10 

.b«El(BtR6 0 tP±i±l/XVU3 7 a fc<&|JfllHHJ&S 
$ft-T5«t5l-, .h«S6 0t, P±t±jyX>3 7a 

*SKltfc*i"CV^5»«KJ±SW3 0 i^flU; 

Tt«tV\ &k\ P±ttjy X/U3 7 a ft, &5fci-SSB2H 

ttiv^, ccoif^dft, mWtffiikmts o<Dtztb<n 

#»««4 0 ttttfKC, n±|.liy X/U3 7 a (7)^£#|$$£ 

tetK6 o tutll}/ X/U3 7 a fc <o|HBIHj&s3Eflrt"5 J: 5 20 

[C, ±«5[s](e&6 0 jSitWhtHy X/U3 7 a^^W 
[0 10 6] ffflfelW LhfflSW 3 0 [c±g|Sig|5Sfe^ 

<9 , ±aiHiteffi 6 o corrfu 6 0a ogfawjfwa, ip*> 

[0 10 7] «*£ffl^fcffi3l^BK* 

[0 10 8] JK_h, ^(D5IW^— HJfcJKlfit-oV^TRW 
[0 10 9] <^2S*0>J> 

[oho] i6ft m2mm^fc%mmwmw<D 

^JK0»0>::tf>3£ei4, ±«|5itfKac#¥S^p±ttjyX/K7) 

[0 111] ^^J&^ISeg^^Tft, 0 

9^8 0 K±SKM^»#S 3 7 0 COPtffi J X> 
3 7 0 a2&*e«£tl5. "fftfcfe, ^^W^v^^ 
8 0(D1I8 1 fcl^iiLTEBU r©5ta/X/P3 7 
0 a ±«BBHBK6 0OTB6 0 atClSlJtTl***^ 50 
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[0 112] «±, ±e*«WK:J:*ttf, rcoSft&S 
Sttft, ±*BHMB«6 0<oTtH6 0 ais^Sf^tflSMbS 

V»5^?R*T*P±m/^3 7 0 a^SfeSiX-f, »fc 
[0 113] <^3«0iJ> 

[oi 14] 07ft, msMMM^&zmwt&mm&n 

.hSRav5t#^S^P±tbl/ X/i^EBfifi^, hizSco^ 
ft co t t g ft £ m 5g w fc (7) * ffi x. fc H Mi 0? T fc 5 „ 
[0 115] r<omtW3SfiK*5V^Ttt, I7l:*t J: 

5 l-±ffRJiK'St^^S 3 7 1 WPjiffl y X/V 3 7 1 a tm 
»HJJhffi*t3 0<Z)±ffi3 0 a SrKiiLTEB*n5o 

^coRaLTEBL£ftfcR±ftiyX/U3 7 l a 

4 B , _h*FBIMI*K+S 6 0 (7)Tffi 60a Id ft tt T^zk^fftln 
ft, ct ^£«W^fift1-5£S{^ 

6 ocosfej^fes/j^T^n^o 

[0 116] &3o, #SSWI4, ±$Lfc^Sffl&4U^ 

[0 117] (1) ilEW^lfiWtjo^Ttt^y^^^ 
^a^JE-fr tSrBWt *«^ft, -t^fti 

[0118] (2) ±se^se*««-^tt, ±»iaKtE6 
«*6 8c«toTS^Ews:^*«FLfc^*lllKi3v^T^±, ±m 

@tt6 0 t°>^<-X 3 <tft2V^[d h/W^^eiiL 
[0 119] (3) ^felC, ±J*©«ft*«"X?tt, ±M 

3gK*^#a fc x b°y-<-xi5fc#-^gftp±tti y X/uft 2 
fflEB LTV>5iS, mwmfc 2 <@a±SEB IT t «t < , 
Sfc, l fifcttEBLTt iv\ 

[0 12 0] (4) ±ifi<0»*»*-Ctt, OttH 

y X> 37a, 370a, 371a, 39a ft, MWtPj 

0^fcftftiJli8 l ftiffcitKWlcHSEjlSn 

tvaa*, «SkK±*W3 o*fcftfiijii8 i*ifc»# 

a, 370a, 371a, 3 9 a i»behffl SjxSj5lc*jR 

(«*) oeta^rtltrlWp-CSS-tSKiU-Ctiv^ fe 

5V^ft, PtttSyXVl-3 7a, 370a, 371a, 39 

gfe#-^Pttti^^P»'r ; 5 J: 5 K LTfc t\\ 
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